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NOTICE 


The issue of NATURE for next 
week, January 3, will contain, in 
the Series of “Scientific Worthies,” 
the 
scientife work of Prof. I. P. Pavlov, 
For.Mem.R.S., by Prof. E. H. 
Starling, F.R.S., Foulerton Professor 


an appreciative article on 


of Physiology. It will be accom- 
panied by a separate Photogravure 
Plate Portrait of Prof. Pavlov, which 


will be suitable for framing. 


*.* The number will 
Volume—the | 15th. 
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Twentieth-Century Universities of England. 
which till lately has had but two 


yhich till lately has hac 
universities in the proper sense of the word, 


will have a dozen, and perhaps the United Kingdom 
will have a score.” So prophesied Sir John Seeley in 
1887. 
mately correct : 
for raising the University Colleges of Nottingham and 
Reading 
plete its fulfilment exactly. 


3y 1909 this forecast had been proved approxi- 
the realisation of projects now pending 


to the status of full universities would com- 
At present England has 


| ten universities, all of which, except Oxford, Cambridge, 
were constituted in the first ten years of 
after the decade (1871-81) 
founded nearly all the colleges in 


| and London, 
this century—thirty years 
within which were 
which they had their origin. 
| The the twentieth the 
granting of a charter to the University of Birmingham 
(the pioneer in England of the 
type) as the result of zealous and 


first year of century saw 


unitary teaching or 


‘single college 
persistent efforts on the part of a group of progressive 
educational politicians under the leadership of Mr. 
the of 

1904, Leeds, re- 


| Joseph Chamberlain. In 1903 Universities 
| 


Manchester and Liverpool, and 
ceived their charters, superseding the charter of 1880 
was founded as a 


by which the Victoria University 


federal institution. Ten years later, Lord Haldane said 


of the Order in Council consenting to the charters for 


Manchester and Liverpool: “‘ The date of this order is, 


I think, a memorable one. It gave State recognition 
to a new policy. . . . The principle was accepted that 
the number of the English Universities was to be 


increased, and their headquarters were to be in cities.” 
Next came the University of Sheffield, in 1905. In 1908 
a charter was granted under which the University of 
under ecclesiastical auspices, 
with a New- 


Durham, founded in 1832 


was reconstituted as a federal university, 


castle division consisting of the College of Medicine 
The youngest of this family 


and Armstrong College. 
of seven is Bristol, which received its charter in 1909. 

This 
attributable in no small measure, 


remarkable in university-making is 


as Prof. Newton has 


activity 


lately pointed out,! to the discussions which preceded 
the reconstitution in 1900 of the University of London, 
did, public opinion as to what 


consolidating, as they 


a modern university should be, and stimulating the 
desire of the provincial university colleges to achieve 
full autonomy. Dr. A. C. 
| of this opinion may be usefully compared with Seeley’s 


‘A University,” 


Headlam’s interpretation 


pronouncement a generation before. 
‘Universities and the Empire,” 


wrote Dr. Headlam in 
“ought to be an autonomous self-governing corpora- 
tion, with a constitution of such a character that the 
| influence of broad-minded learning may be supreme. 


1 “The Universities and Educational Systems of the Empire” (Collins, 


1924). 


| 
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Its aim should be the creation of intellectual life and 
the promotion of the highest form of teaching, side by 
side with original research and investigation.” Seeley, 
in the course of an address delivered in the Town Hall, 
Birmingham, in 1887, said: ‘“‘ Modern civilisation needs 
a vast quantity of science: the demand for trust- 
worthy knowledge, scientific, sanitary, technical, 
economical, political, historical, moral and religious, 
rises with urgency from these great towns. . . . It is 
a demand for knowledge, not for training. It is not 
made in the interest of the young. It calls for institu- 
tions by which the whole science of the age may be 
brought within the reach of all, young and old alike ; 
in short, it calls not for new schools or new colleges in 
the Oxford and Cambridge sense, but, in the strictest 
sense of the word, for new universities.”” Generous as 
were Seeley’s aspirations, the italicised words in the quo- 
tation from Dr. Headlam (not italicised in the original) 
indicate a notable advance since Seeley’s day in current 
conceptions of the functions of a university. We can 
now say that the discovery of new knowledge and the 
extension of intellectual fields which follows from it, are 
an essential part of university life in all departments. 

If one looks back to the circumstances of the founda- 
tion of the colleges in which the twentieth-century 
universities originated, one is struck by the fact that 
they began in most cases as science colleges. Arm- 
strong College, Newcastle-on-Tyne (incorporated in the 
University of Durham in 1908), was founded in 1871 
as the Durham College of Physical Science. Yorkshire 
College, destined thirty years later to become the 
University of Leeds, was established as a College of 
Science in 1874. University College, Bristol, began 
as a College of Arts in 1876, but the Merchant Venturers’ 
Technical College was associated with it in 1876, and 
rapidly developed. In 1879 and the following year 
respectively were founded, as Science Colleges, Firth 
College, Sheffield, and Mason College, Birmingham. 
Lastly, in 1881, University College, Nottingham, was 
opened as a science college, and University College, 
Liverpool, obtained its charter. 

Of the various movements and events which contri- 
buted to the establishment of these University Colleges 
in such rapid succession, and gave them so marked a 
bias on the side of science and technology, much was 
said in the course of the jubilee celebrations which took 
place at the University of Leeds last week. Among 
them may be mentioned: the Mechanics’ Institutes 
movement, which attempted to stimulate and satisfy 
the desire of industrial workers for a knowledge of the 
great discoveries of science, the progress of these 
discoveries and the rapid development of their applica- 
tions to industry, the consequent inadequacy of the 
apprenticeship system of training engineers; the 
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Women’s Emancipation movement; the University 
Extension movement, the Exhibition of 1851 and, 
perhaps still more, the Paris Exhibition of 1867 ; the 
Elementary Education Act of 1870; the Schools 
Enquiry Commission, and the Royal Commissions on 
the Universities of Oxford and Cambridge. One of 
the most powerful of the motives influencing leaders 
of public opinion at the time was that of providing 
scientific teaching for students in manufacturing towns, 
in order to enable England “ to maintain her position 
as the manufacturing centre of the world.” 

We should be sorry, however, to suggest that the 
claims of science in education must be presented to an 
educated community purely on utilitarian grounds. 
Few scientific workers would now advance that view, 
and most would agree that in university work the spirit 
of research should be that of the pursuit of knowledge 
for its own sake rather than for the profit to be gained 
from it. The principles upon which the chief modern 
industries are founded, and the elements used for 
various purposes in manufacture, were almost all first 
discovered by investigators working in university and 
other laboratories without any motive of industrial 
application before them. It is remarkable to note, for 
example, that not a single chemical element has ever 
been discovered in an industrial laboratory, and that 
the rare elements which are now of such importance in 
modern developments would never have been thought 
worth consideration as a means of making profit in a 
manufacturing works. 

Lord Balfour referred very definitely to these aspects 
of science in a university in an eloquent speech on 
December 15 at Leeds in connexion with the university 
celebrations there. ‘‘ Science itself,’”’ he said, “‘ cannot 
be pursued effectively in the spirit of wealth acquisition. 
To have applied science you must have pure science, and 
you will never get pure science to be what it might be, or 
knowledge really furthered effectively, until those who try 
to further it are animated in the main, not by material 
gains, but by the joy of augmenting knowledge itself.” 

With a right balance maintained between pure 
and applied science at universities, there must also 
be something beyond mere technical efficiency in 
either, namely, regard for the humanistic aspects of 
all studies. The new humanism of modern science 
should not permit itself to be strangled by the cordage 
of over-specialisation as has been the old humanism of 
classical learning ; and if scientific studies are to exert 
their full influence upon our generation, students of 
them must be more than experts in their particular 
subjects—they must be human and social as well. 
Where this spirit is combined with rich knowledge 
and the desire to increase it, university training 
represents intellectual life at its highest and best. 
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“Elephants in American Art.” 


Elephants and Ethnologists. By G. Elliot Smith. Pp. 
vili+135+52 plates. (London: Kegan Paul and 
Co., Ltd. ; New York: E. P. Dutton and Co., 1924.) 
net. 

N the book which is before us Prof. Elliot Smith 
| has reverted to a subject upon which he enlarged 
in NATURE some years ago (1915-16). By bringing 
together under one cover the full evi- 
dence upon which he relies in his 
argument, he has endeavoured once 
for all to dispose of what he calls the 
“stereotyped form of criticism,” and 
finally to defeat those who do not 
endorse his views as to the Asiatic 
origin of certain items in the culture 
of Central America. He has _ suc- 
ceeded in producing a readable and 
interesting treatise which is focussed 
upon a special feature in the art of 
Copan, and he offers this confidently 
as a test case in support of his major 
and more generalised theory. His 
argument is developed with skill, and 
he uses all his power as an advocate. 
But his handling of a much-debated 
and still debatable problem is, un- 
fortunately, marred by frequent re- 
liance upon dogmatic assertion. The 
Bellman’s axiom, ‘‘ What I say three 
times is true,” may serve to limit 
discussion during a Snark - hunting 
expedition, but is unlikely to be 
accepted as 
scientific debate, and serves rather to 
stimulate than to allay criticism. 
Prof. Elliot Smith’s doctrine would 
have gained strength, and possibly ad- 
herents, had he urged it less aggress- 
himself to the 
elimination of inconsistencies and to 
the more careful analysis of the evi- 
dence upon which he relies. 
stant assertion that the 
proved,- seems to suggest that further argument is 


finally convincing in 


His con- 
case is 


needless. In spite of that, after reading carefully his 
in many ways able “ discussion on one sharply defined 
issue,” one still feels that scientific proof of the main 
hypothesis is yet to be found and that the problem 
remains unsolved. 

The main discussion centres upon certain zoomorphic 
designs carved in relief upon the famous “ Stela B ” 
at Copan in Honduras, designs which Prof. Elliot Smith 
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asserts represent the heads of Indian elephants, and can- 


| not reasonably be mistaken for anything else (Fig. 1). 


Others have urged that these conventionalised animal 
themes have been derived from earlier attempts to 
represent zudigenous faunal types, e.g. the macaw, the 
tapir, etc.; while, quite recently, Dr. H. O. Forbes 
has forcibly urged that the animal fancifully rendered 
is a cephalopod of some sort, possibly modified through 


fusion of this motif with the macaw theme. 


Fic. 1.—Zoomorphic designs sculptured on ‘‘Stela B,” Copan, Honduras. (After Maudslay.) 


From “ Elephants and Ethnologists.” 


To Prof. Elliot Smith the design in question represents 
an “‘ unmistakable Indian elephant ridden by an equally 
characteristic turbaned mahout’’ (p. 5). This being 
stated as a fact should end the discussion ; but several 
points of importance call for further inquiry. Prof. 
Elliot Smith himself allows that the artist, in his 


attempt to portray an “ elephant,”’ was 


‘ 


unacquainted 
with the features of a living elephant’? and “ has 
mistaken its eye for the nostril and its ear for the 
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eye”’; and he endeavours to explain away certain 
other features which are inconsistent with realistic 
rendering ; and further (p. 112) he refers to “ the 
remarkable modifications effected in the form of the 
creature when the conventionalised picture is transferred 
to regions where the animal itself is unknown.” And 
yet, on p. 89, in referring to the Copan “ elephants,” 
he indulges in the description “so exact a repre- 
sentation of an animal .’—a palpable over- 
statement. 

The author lays considerable stress upon certain 
details of the “ elephant ” design. He says, for example, 
“The external ear (pinna) is also accurate as to size 
and shape” (p. 7); but this fidelity to actual shape 
is by no means clear, and the form of this feature 
actually varies in the four representations of it (Fig. 1, 
A, B, C, and D), rendering the term “accurate” a 
somewhat elastic euphemism. He also refers (p. 7) 
to the position of the tusk as helping to reveal 
the animal’s “identity as an Indian elephant.” But 
where is the “tusk” in the Copan sculptures ? 
Are we to recognise it in the upper one of the pair 
of patches of cross-hatched lines which occur on each 
side of the “trunk”? The markedly reversed curve 
of its outline seems to militate against this; and, 
moreover, it becomes difficult to diagnose the lower, 
practically identical patch, which cannot well be another 
tusk arising half-way down the trunk. The treatment 
of the “ under surface of the trunk ” is also urged in 
support of the author’s identification. Does this refer 
to the lower reduplication of the “ tusk” pattern ? 
If so, its severe zonal restriction seems to involve a 
still further departure from realism. 

In regard to the figure of the so-called “ mahout,” 
one requires some corroboration of the bare statement 
that this is a “characteristic turbaned mahout.” The 
attitude of the figure scarcely reminds one of that 
usually assumed by mahouts ; it may also be questioned 
whether the “turban” can rightly be designated by 
that specific term at all; and it would have been of 
interest if Prof. Elliot Smith had given his reasons for 
assuming that the “ elephant goad ” (even supposing 
that it is correctly rendered in the pictorial repro- 
ductions of the stela) bears any real resemblance to 
known forms of that instrument (Fig. 1, B). 

On p. 27, in his criticism of Maudslay’s suggestion 
that the animal represented is probably a tapir (a beast 
with which the Maya people were familiar), Prof. 
Elliot Smith says, ‘‘ Nor again is it credible that a 
craftsman so highly skilled in modelling (as the artist 
who fashioned this stela must have been) could have 
made so indifferent a portrait of a tapir as this.” But 
it must be borne in mind that this craftsman’s skill 
was largely applied to the production of a decorative 
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and symbolic design, and that when symbolism is 
subjected to decorative embellishment, there is no 
limit to the conventionalisation of even a perfectly 
well-known animal form. The treatment in art of the 
Rhinoceros Hornbill in Borneo, and of the Wreathed 
Hornbill in New Ireland, affords good examples of 
grotesque and unrealistic elaboration of familiar bird- 
forms ; while the zoomorphic designs in the composite 
totemistic art of N.W. America, or the highly con- 
ventionalised renderings of the human form in New 
Zealand, the Hawaiian Islands, and elsewhere, illustrate 
the play of fancy in what might have been realistic 
art, since the true forms were familiar enough and the 
craftsmanship was of a high order. 

It seems probable that the so-called “ elephant ” 
figures on stela B are designs which are not only 
symbolic and decorative, but have been arrived at by 
a fusion of attributes derived from different prototypes. 
Earlier representations of macaws, cephalopods, tapirs, 
or other indigenous animals may well have contributed 
elements in the evolution of this compiex hybrid design. 
Such examples of composite themes are very frequent 
in zoomorphic and other art designs, and the results 
are often as striking and unexpected as is the superficial 
resemblance to an elephant noticed in the Copan 
carvings. Once the departure from realism has reached 
a fairly advanced stage, the process of conventionalisa- 
tion would tend to become accelerated, and the original 
prototype or prototypes may rapidly become almost 
unrecognisable. Moreover, the great exaggeration of 
some special feature in a once more or less realistic 
design, with a correlated diminution and obscuring of 
other features, is a common result of elaboration for 
decorative purposes. The semblance of an elephant’s 
trunk, for example, might easily arise from some 
hypertrophied portion of a totally different zoomorphic 
motif. 

What is needed before a final diagnosis of these 
Copan carvings can be arrived at, is an intensive 
comparative study of the art of the Mayas, and a 
collation of all those designs which appear to be related 
to the “elephant” figures. In this way the true 
affinities of the latter might be established through 
linked series of variations. Until this can be done, 
the real genesis and evolution of the “elephant” 
designs in the New World will remain obscure and 
debatable. In the long run, possibly, Prof. Elliot 
Smith’s hypothesis may prove to be justified, but that 
stage has by no means yet been reached, and, in spite 
of his confident and over-emphatic assertions, his case 
cannot be accepted as proven. In the meantime he has 
furnished a treatise which conveys.a direct challenge, 
and has brought together and, in his own way, ably 
urged a mass of evidence in support of his diagnosis. 
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The book is worthy of serious consideration as a con- 
tribution to a debate upon a complex subject. Although 
in many ways attractive and stimulating, the volume 
shows evidence (in misprints, premature assumptions, 
and other blemishes) of having been produced hastily 
and under the influence of a dominating theory, which 
has militated somewhat against calmly critical and 
unbiassed treatment of the theme. The illustrations 
are numerous and for the most part clear, and the 
details which have been brought together and have 
been marshalled with debating skill will prove of much 
value in the further investigation of an interesting 
problem, which must still be regarded as in a “ fluid ” 
state. 


Studies in Engineering History. 


The Newcomen Society for the Study of the History of 
Engineering and Technology. ‘Transactions, vol. 3, 
1922-1923. Pp. xii+140+21 plates. (London: 
Science Museum, South Kensington, 1924.) 20s. 


“HE new volume of the Transactions of the New- 
‘| comen Society fully maintains the high stand- 
ard reached in the two previous volumes. As studies 
in engineering history, the various contributions shed 
new light on matters of importance in industrial 
history, while the range of subjects treated will make 
a wide appeal. The principal contents of this volume 
consist of six papers read before the Society. The 
first of these is a sketch of the work of Simon Goodrich, 
who for many years held an important post as the 
mechanical engineer of H.M. Dockyard, Portsmouth. 
Making use of a mass of material deposited at the 
Science Museum nearly fifty years ago, Mr. Forward 
traces the connexion of Goodrich with Sir Samuel 
Bentham, the elder Brunel, Henry Maudslay, and 
other engineers of the time. Goodrich was assistant 
to Bentham in 1799 when the first steam engine at 
Portsmouth was installed for pumping at the docks. 
He also supervised the erection of Brunel’s famous 
block- making machinery made by Maudslay and 
brought into use a short time before the battle of 
Trafalgar. The Navy at that time wanted more than 
100,000 blocks a year. So far Mr. 
given us the career of Goodrich up 
held office until 1831 the remaining documents should 
bring to light much of very great interest. 

Mr. Rhys Jenkins has already contributed to the 
Transactions a paper on the iron industry, and we now 
have a sketch of the early history of steel-making in 


Forward has only 
to 1805, but as he 


England. The period covered is roughly 1500 to 1750, 
that is, until about the time Huntsman introduced the 


manufacture of cast steel. Mr. Jenkins’s researches 
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Journal of 1809-10 “ 


have had very fruitful results, for he is able to show 
that the cementation process originated in England 
As 
the president of the Society remarked in the discussion, 
“it was flattering to think that, to the puddling and 


about the beginning of the seventeenth century. 


the Bessemer process they might now add the cementa- 
tion process as being of English origin.” As an appendix 
to his paper the author gives some transcripts from 
some books of accounts relating to the iron and steel 
works of Sir Henry Sidney in Sussex and Kent in the 
sixteenth century. 

The three succeeding papers refer to widely different 
matters. Mr. Titley gives what might almost be called 
“The Natural History of the Windmill”; Mr. G. P. 
Baker is the author of a on Indian cotton 
prints and paintings of the seventeenth and eighteenth 


paper 


centuries, while Mr. Brownlie gives a striking review of 
the early history of the manufacture of coal gas. The 
industry, which had its birth in a small house in 
Redruth, has now grown into a key industry employing 
Mr. Brownlie tells us that 
the first gas water-heater was made so long ago as 


more than 150,000 men. 


1825, and the gas stove was patented by Edwards in 
1849. 
appliances date, however, from about 1890. 

The last of the papers is by Mr. J. E. Hodgson on 
“Sir George Cayley as a Pioneer of Aeronautics.”’ 


Modern developments of these most useful 


Though Cayley’s name does not appear in the 
“ Dictionary of Natural Biography,” he must not be 
classed among the forgotten worthies. He was a 


country gentleman of the North Riding of Yorkshire. 
where he was born in 1773 and where he died in 1857. 
A man of the type of Edmund Cartwright, his claim 
to fame rests on his writings and experiments on 
mechanical flight and navigable balloons. Mr. Orville 
Wright indeed says that Cayley’s articles in Nicholson’s 
show an understanding of the 
subject of aerodynamics hardly exceeded by any one 
except Lilienthal during the rest of the century.” 
When Henson proposed in 1843 to construct an aero- 
plane of 150 feet span, it was Cayley who suggested 
that a better design would be to use three superimposed 
planes of far less span. Cayley’s ideas regarding air- 
ships were also sound. 

Besides these papers the volume under notice has a 
report of Sir Frank Baines’s lecture to the Society on 
the preservation of historic buildings, and an account 
of Savery’s work on the steam engine, by Mr. Jenkyns, 
being an amplified reprint of a paper contributed some 
years ago to the Devonshire Association ; and also an 
hitherto unpublished letter from Faraday to Ampére 
The letter 
is dated 1821, the year Faraday made his memorable 


preserved in the Staatsbibliothek at Berlin, 


discovery of electro-magnetic rotation. 
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Huia Onslow’s Life and Work. 


Huia Onslow: a Memoir. By Muriel Onslow. Pp. 
Viii+247+5 plates. (London: E. Arnold and Co., 
1924.) 12s. 6d. net. 

N the columns of NATURE Prof. R. C. Punnett wrote 

of Huia Onslow after his death in 1922 that his 

life ‘‘ was the wonder of those who knew him,” and of 

his achievement that, fine as it was, ‘‘ finer still was the 

way in which it was won.” This volume tells of the 

achievement and gives an indirect but none the less 
true and moving picture of the life. 

The account of Onslow’s scientific work is clear and 
simple. He obtained notable results in several branches 
of science. In genetics he studied the inheritance of 
coat-colour in rabbits and mice, with particular refer- 
ence to the microscopic distribution of pigment granules 
and to the phenomena of albinism. He also carried 
out a long series of investigations into the inheritance 
of wing-colour in Lepidoptera, more especially the 
heredity of melanism in a number of species of moths. 
He gave much time to the study of the brilliant 
iridescent colours of some insects, discovering, by means 
of an exceptionally careful microscopic technique, the 
existence of thin films of chitin over certain butterfly 
scales, either lying flat on one another (like the skins 
of an onion) or set on edge (like the ridges of a ploughed 
field). The iridescence of these scales was shown to 
be due to the interference effects of the thin films of 
chitin and air, and the colour could be abolished by 
immersing the scales in liquid of the same refractive 
index as chitin, so that the air was expelled. In 
iridescent beetles no such structures could be found, 
and Onslow concluded for various reasons that a thin 
film of substance showing selective metallic reflection 
was responsible for the colours. 

Turning to another branch of knowledge, Onslow 
was jointly responsible (with S. W. Cole) for the work- 
ing out during the War of a standard nutrient medium 
for bacteriological purposes, now widely used, and of a 
method for the differentiation of typhoid and _ para- 
typhoid strains. He was also interested in protein 
chemistry, and was successful in solving the difficult 
problem of the quantitative estimation of the amino- 
acid tryptophane in casein. 

Perhaps the most significant of Onslow’s researches 
were those in what must eventually prove a fruitful 
field—the borderland between biochemistry and 
genetics, where he was a pioneer. Here undoubtedly 
his thorough and patient investigation would have 
yielded triumphs had he lived longer, and here especi- 
ally it is to be hoped that his lead may be followed and 
his results extended. 

One line of investigation concerned the chemistry of 
coat-colour in rabbits, more especially of dominant and 
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recessive whiteness. It had been suggested that the 
melanin pigments present in hair were formed by the 
oxidation of the amino-acid tyrosine through the action 
of the enzyme tyrosinase. Onslow showed that 
extracts from the skins of coloured rabbits contain 
tyrosinase and form pigment when mixed with a solu- 
tion of tyrosine, while extracts from the skins of albino 
rabbits (recessive white) do not form pigrfent from 
tyrosine. Albinism would thus appear to be due in 
this case to the absence of tyrosinase. In rabbits 
carrying a dominant factor for whiteness, on the other 
hand, extracts of the skin contain a substance which 
inhibits the production of pigment from tyrosine by 
extracts from coloured skins. The foundation of a 
genuine chemical explanation of one phenomenon of 
Mendelian heredity was thus established. 

Again, Onslow found that the production of melanin 
in the black markings on the wings of the Cabbage 
White butterfly had a similar cause. There is no black 
pigment in the pupal stage ; when there is access to 
the air, tyrosine is oxidised to melanin by the action of 
tyrosinase. The distribution of pigment was shown to 
be due to the localisation of the precursor, tyrosine, not 
of the enzyme. 

A third example of this kind of work was the study 
begun by Onslow of the inheritance of a metabolic 
peculiarity of the Dalmatian hound, and the correlation 
of this with the inheritance of coat-colour, etc. 

For a man of only thirty-one years this would have 
been a remarkable enough record of achievement even 
had he been in normal health and circumstances. Yet, 
at the age of twenty, he received an injury to the spine, 
while diving, which rendered him completely paralysed 
below the waist, and only left him partial use of his 
hands and arms. For the remaining eleven years of 
his life he never left his couch and was often in pain 
and sometimes in danger. As an undergraduate he 
had been interested widely rather than deeply in 
many activities, in science, literature and art, in 
mountaineering, hunting, and other sport, and the 
accident seemed not to check but rather to concentrate 
his energies. Resolutely and courageously he took up 
the serious studies which led to the work outlined 
above. He conquered untold difficulties by his im- 
mense determination, learning to perform many details 
of chemical manipulation himself, and becoming 
a master of microscopic technique and an expert 
draughtsman. He kept very wide interests outside 
his scientific work, and was the centre of a large circle 
of friends. In 1919 he married the fellow-worker in 
biochemistry and genetics to whom we owe the present 
volume. It will be valued by many who were his 
friends, and it may confidently be hoped that others 
also will be led by it to draw inspiration from a life at 
once tragic and triumphant. 
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Our Bookshelf. 


Die Biogenen Amine und thre Bedeutung fiir die 
Physiologie und Pathologie des pflanzlichen und 
tierischen Stoffwechsels.§ Von M. Guggenheim. 
(Monographien aus dem Gesamtgebiet der Physiologie 
der Pflanzen und der Tiere, Band 3.) Zweite um- 
gearbeitete und vermehrte Auflage. Pp. vili+ 474. 
(Berlin: Julius Springer, 1924.) 4-80 dollars. 

THE term ‘* Biogene Amine ”’ is employed by the author 
to denote a somewhat heterogeneous group of organic 
compounds occurring in the plant and animal world, 
the only common property of which is the possession 
of one or more amino, or substituted amino-groups. 
In the author’s opinion, all the amines in question may 
be produced in one of two ways; either by synthesis 
from simple substances or by the break-down of more 
complex compounds ; as an example of the former 
mode of origin he quotes the production of primary 
amines from ammonia and alcohols or aldehydes with 
subsequent conversion into secondary and tertiary 
bases, etc., while the production of amines by de- 
composition is exemplified by the hydrolysis of phos- 
phatides, proteins, or the de-carboxylation of amino- 
acids such as is commonly brought about by micro- 
organisms. The first chapter contains a description 
of the general methods employed for the isolation of 
such amines, together with an account of their general 
properties. The rest of the work is divided up into 
ten sections, nine of which are devoted to compounds 
of known composition, while the tenth deals with 
substances of unknown constitution such as the active 
principles of the pituitary and thyroid glands. In the 
section dealing with phenylalkylamines, attention is 
directed by means of structural formule to the 
comparatively close relationship subsisting between 
phenylethylamine and a number of complex alkaloids 
indicating a possible mutual inter-relationship between 
these substances. 

The volume contains a quantity of information 
concerning the sources, mode of preparation, physical 
and chemical properties, and, where possible, the bio- 
chemical and pharmacological significance of the sub- 
stances discussed. Not the least valuable feature is 
the very complete list of references at the end of the 
book, which covers the literature of the subject up to 
the beginning of 1923. For the verification of these 
references and much other valuable assistance the 
author gratefully acknowledges his indebtedness to 
Prof. Barger, of the University of Edinburgh. 


The Specific Heats of Gases. By Prof. J. R. Partington 
and W. G. Shilling. Pp. 252. (London: Ernest 
Benn, Ltd., 1924.) 


25 
30s. net. 
Pror. Partincton’s book is remarkable in that, in- 
stead of dealing generally with the properties of gases, 
it selects for fuller treatment the single property of 
specific heat. In the case of steam, tables of funda- 
mental data are available, in which the numerical 
results have been subjected to a critical sifting during 
a period of many years and are at least approximately 
accurate. No similar trustworthy data for gases have 
been available hitherto, and the object of the present 
volume is to supply this gap. This has been done in 
part by means of new determinations by the authors, 
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but also by a critical survey of existing data, many of 
which have been recalculated from the experimental 
figures in order to bring them all to a common basis. 
As a result of this survey the eleven pages of original 
data of Table A are reduced to a single Table B of 
molecular heats at atmospheric pressure, whilst the 
data of Table C, giving values for every 100° from o 
to 2000° and 2300", occupy six pages. 

Theoretical views are touched on only lightly, as 
they have been of no real service in predicting data, 
and can only with difficulty be reconciled with the 
figures already available. The book is not intended for 
beginners, and ‘‘ the peculiar difficulties of the un- 
developed mind” have not been considered in writing 
it; it is, in fact, intended as a reference book for 
specialists, and its construction is such that it will 
obviously be indispensable to all serious workers in 
this field for many years to come. The book is printed 
with unusually narrow margins, especially at the top 
of the page ; this gives to the pages. the novel appear- 
ance of a ‘‘ high waist-line,”’ and is not unattractive, 
whilst it obviously permits of a better utilisation of a 
given area of high quality paper. 


Electricity and Magnetism for Advanced Students. By 
S. G. Starling. Fourth edition. Pp. viit+612. (Lon- 
don: Longmans, Green and Co., 1924.) 12s. 6d. net. 

THE rapidity with which physical knowledge is extend- 

ing at the present time must be a source of no small 

embarrassment to writers of the more advanced type 
of text-book. The progress in the subject of electricity 
during the twelve years which have elapsed since the 
publication of this book has been of such a fundamental 
character that it could not be relegated to additional 
chapters or appendices. A considerable amount of 
revision was thus necessary if the new matter was not 
to be too obviously grafted on the original. It is good 
to find that Mr. Starling has recognised this necessity, 
and congratulations are due to him on the result, for 
the book is now up-to-date, yet still homogeneous. He 
could not, of course, attempt to deal exhaustively with 
the electron theory and other modern developments, 
but he has given a very useful survey of them which 
will serve as an excellent introduction to more detailed 
study, the more so as it covers the widest possible field. 

Kor example, considerable space is devoted to the 

question of atomic structure, and an account of Bohr’s 

theory of the hydrogen spectrum is given. In con- 
nexion with the latter it may be pointed out that 
the generalised quantum specification was given by 

Sommerfeld in 1916 (not 1911 as implied), but had 

been previously proposed by W. Wilson (1915). 
Altogether about one-fifth of the book is concerncd 

with the newer developments of the subject. There 

is no doubt that the time was ripe for this revision, 
and the present edition is sure of an appreciative 
reception from a wide circle of students. 


The Continent of Europe. By Prof. Lionel W. Lyde. 
Second edition. Pp. xv +456. (London: Macmillan 
and Co., Ltd., 1924.) os. net. 

THE revised edition of Prof. Lyde’s well-known volume 

is in large part a reprint, with slight verbal changes, 

of the original work, but the chapters dealing with 
eastern Europe have been recast and rearranged. Here 
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and there statements have been left that now require 
emendation, e.g. the sovereignty of Bosnia (p. 146), 
and there are a few surprising omissions, e.g. the 
Murman railway. The treatment of Europe by political 
unities has many advantages except where the prin- 
ciple of self-determination has been allowed to run riot 
in the creation of small States. In such cases Prof. 
Lyde has not literally adhered to the system. 

The book retains its merits and some of its defects. 
It is not a text-book to which the student can turn for 
full treatment of any part of Europe, and it contains 
many statements that need to be tested in the light of 
facts and close examination. In tracing causal relation- 
ships the author not infrequently jumps steps in his 
argument, and this does not make the book any too 
easy to read. On the other hand, he is never common- 
place and never wearies his readers by telling him the 
obvious. Every page is stimulating, unexpected, and 
provocative. Prof. Lyde’s picture of Europe is im- 
pressionist and extraordinarily vivid. To an uncritical 
mind the book might be misleading, but the intelligent 
reader with some knowledge at his command should 
find its ideas and suggestions invaluable in a study of 
the complex human problems of Europe. 

The lack of coloured maps, which were in the original 
edition, is no loss. A folded black and white political 
map of central Europe has been added. The sketch 
maps and diagrams have been retained with little 
change. In a few cases revision would not be amiss. 


Morphologie générale. Membres et ceintures des vertébrés 
létrapodes : Critique morphologique du transformisme. 
Par Prof. L. Vialleton. Pp. viii + 710. (Paris: 
Gaston Doin, 1923.) 60 francs net. 

Pror. VIALLETON is the leader in France of the school 

of modern transformists who believe in the Darwinian 

explanation of the evolution of genera and species by 
the process of the natural selection of small variations, 

but consider that the larger groups have arisen by a 

more rapid process of profound mutation. To illus- 

trate this doctrine he presents us with a handsome and 
very useful monograph on the limbs and girdles of the 
cheiropterygial Vertebrata. The descriptions given 
of the various bones and articulations are clearly 
written, and the numerous illustrations throughout 
the text are excellent. As a work of reference for 
students of osteology this monograph is invaluable. 
Students of morphology will naturally turn with 

special interest to the chapters dealing with the 
theoretical conceptions of the origin of the girdles 
and of the pentadactyle appendages, but they will 
be disappointed to find that there is no reference to 
Graham Kerr’s important external gill hypothesis or to 
Goodrich’s brilliant researches on the nerve supply of 
the limbs and his support of the lateral fold theory. 
The author seems to favour a theory expounded by 
A. C. Geddes in 1912, which is based on the supposition 
that there is an anterior and central region of the body 
of Vertebrata which is not and never was metamerically 
segmented. Such a theory is, no doubt, acceptable to 
the modern transformist, but it will-be difficult to 
persuade the morphologists of the older school that the 
structure of the Vertebrata as we know them is not 
founded on a completely metamerically segmented 
ancestral type. 
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The New Theories of Matter and the Atom. By Prof. 
Alfred Berthoud. ‘Translated from the French by 
Eden and Cedar Paul. Pp. 259. (London: George 
Allen and Unwin, Ltd. ; New York: The Macmillan 
Co., 1924.) os. 6d. net. 


Pror. Bertuoup’s book is very attractive both in 
its literary style and in the form in which it has been 
issued by the publishers. The scope of the book, 
dealing as it does with electrons, X-rays, radioactivity, 
isotopism, quanta and atomic structure, is familiar, so 
that the way in which the matter is presented is of 
more importance than the table of contents. Whilst 
it does not shirk the mathematical method of ex- 
position, the book is eminently suitable for the reader 
whose knowledge of mathematics is too small to enable 
him to follow the more technical treatises of some of 
the physical writers. 

As a professor of physical chemistry, the author is 
well acquainted with the limitations of the typical 
chemist in this direction, and the style and value 
of his book can therefore be expressed clearly by 
saying that it describes the physical developments 
of the present day in a form in which they can be 
understood and appreciated by chemists. This state- 
ment implies that the book is also suitable for the 
general scientific reader. The fact that most of the 
pages contain only a single fount of type, broken here 
and there by a series of cross-headings and varied only 
by a sparing use of italics, has the happy effect of 


| creating the impression that the volume is not a mere 
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text-book, to be used when “ cramming” for an 
examination, but a book to be read and enjoyed in an 
arm-chair. It can therefore be heartily commended 
to those who read for pleasure, as well as to those 
whose reading is dictated by more urgent necessities. 


Les Protéines. Par Jacques Leeb. Traduit de l’Anglais 
par H. Mouton. (Nouvelle Collection scientifique.) 
Pp. viii + 243. (Paris: Félix Alcan, 1924.) 10 
francs. 


THE original volume of which this is a translation is 
already familiar to English readers, and there is there- 
fore no need to recapitulate the author’s views with 
regard to the significance of the Donnan theory of 
membrane equilibria in explaining the colloidal 
behaviour of protein solutions. In his preface to the 
French edition, dated October 1922, the author stated 
that the work was to appear in two parts, the first 
part being devoted to the stoichiometric and colloidal 
properties of proteins and the second to the theory of 
colloidal properties. 

The present volume, published in 1924, after the 
author’s demise, represents the first half only of the 
complete work, the translation of the second half not 
yet being completed. It contains two new chapters 
dealing respectively with the electric charge and 
stability of suspensions and emulsions, and the crystal- 
loidal character of the solutions of certain natural 
proteins in water. In the latter chapter the author 
discusses the question whether proteins are kept in 
solution by the same forces which determine the 
solubility of crystalloids in water or by the electric 
double layers which keep particles of oil in suspension in 
water, and arrives at the conclusion that the conditions 
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vary with different colloids. The translation is on the 
whole good, but, owing to an extraordinary oversight, 
the title of the second chapter is translated as being a 
quantitative proof, whereas in fact it appears in the 
original English edition as a qualitative proof. 


Siam. By W. A. Graham. Third edition. (In 2 
vols.) Vol. 1. Pp. xii + 396 + 45 plates. Vol. 2. 
Pp. vili + 320 + 69 plates. (London: Alexander 


Moring, Ltd., 1924.) 42s. net. 

It is surprising that Siam should be comparatively 
little known in Great Britain, notwithstanding the part 
played by Englishmen in its recent development under 
two monarchs of marked European sympathies, one 
of whom indeed had been educated in England. Mr. 
Graham’s ‘‘ Siam” should do much to dispel this 
ignorance, as well as to arouse interest in a country 
which should repay investigation. Written originally 
as a short handbook, it has now expanded into two 
volumes to cover the developments of the last twelve 
years. From the scientific point of view, Siam is 
almost virgin ground. For example, except for a few 
partial investigations, the botany has scarcely been 
studied, and apart from Skeat and Blagden’s investiga- 
tions of the wild tribes in the south, ethnological data 
are practically not available. Such conclusions as Mr. 
Graham has to offer are really based upon material 
drawn from the adjacent areas of Further India. 
Setting aside the drawbacks inevitable in view of the 
fragmentary state of our knowledge in certain depart- 
ments, Mr. Graham’s book is an informative account 
of the country and its resources, and of the manners, 
customs, beliefs, and social organisation of its people. 
In the chapter on music and the drama, the reference 
to the interesting and characteristic dances is dis- 
appointingly brief. 


The Home of an Eastern Clan: a Study of the Palaungs 
of the Shan States. By Mrs. Leslie Milne. Pp. viii+ 
428+ 20 plates. (Oxford: At the Clarendon Press ; 
London: Oxford University Press, 1924.) 16s. net. 


Mrs. MILNe’s account of the social life and customs 
of the Palaungs, a people living in a northern Shan 
State, but quite distinct from the Shans and belonging 
to the Mon Kmer group, is the outcome of her linguistic 
researches. When she first came into contact with 
them in 1906, their language had been little studied. 
In the course of several visits to their country, she 
compiled a dictionary, and in acquiring a vocabulary 
took her informants through every stage of the ceremony 
or custom for which she wished to ascertain the 
associated groups of words. By pursuing this method, 
she not unnaturally acquired a good deal of information 
bearing on the psychology, the social life and religion 
of the people. This information is the subject matter 
of the presént book. The reading public, whether it 
apprehends the immense labour which has gone to 
the making of it or not, will at any rate appreciate the 
result. Mrs. Milne has produced a most readable and 
entertaining book which at the same time is of con- 
siderable scientific value. A welcome feature is that, 
as an outcome of her method, she deals very fully with 
the early stages of the life of the individual—a subject 
which frequently is very inadequately treated in the 
description of a primitive tribe. 
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Laboratory Experiments in Practical Physics: to 
Accompany the revised edition of Black and Davis’ 
“ Practical Physics.” By N. Henry Black. Pp. ix 
+245. (London: Macmillan and Co., Ltd., 1924.) 
4s. 6d. net. 

TuIs is a revised and enlarged version of the author’s 
Laboratory Manual published in 1913. In addition to 
some fifteen new experiments, introductory paragraphs 
have been prefixed to each experiment in which 
principles and practical applications are discussed. 
While these often provide interesting information (e.g. 
that every Ford automobile has sixteen permanent 
magnets bolted to its fly-wheel), one could wish that 
some attempt had been made instead to give a logical 
and connected development of the subject. No doubt 
the academic method has its limitations, but it 
possible to progress too far in the opposite direction, 
and the practical or utilitarian method, if carried far 
enough, may retain little of real educational value. 
However, the latter method seems to be enjoying a 
considerable vogue in the United States at the present 
time, and, judged by the appropriate standards, the 
book is probably an excellent one. It is certainly 
clearly written and carefully compiled, but it is too 
distinctively American in outlook to be likely to appeal 
generally to students in Great Britain. 


is 


Examples in Chemistry. By Dr. William W. Myddleton., 
Pp. viiit+134. (London: Methuen and Co., Ltd., 
1924.) 35. 

Dr. MyDDLETON has produced a very useful and attract- 
ive set of examples for calculation suitable for use in 
schools and, with a little supplementing, for Inter- 
mediate Science students. There are no_ sections 
explaining the methods of calculation, and the book 
consists entirely of examples for exercise. This is in 
some ways an advantage, since the book can be used by 
teachers who prefer different methods of dealing with 
the subject. The questions will bring to the notice of 
students who work through them a number of points 
not often found in such books, and it is clear that the 
questions will fit in well with modern methods of teach- 
ing the subject. The book can be recommended as 
likely to prove very useful both to teachers and 
students. Answers to all the questions are given. 


Applied Chemistry. By Prof. Ira D. Garard. Pp. vii 
+496. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 15s. net. 

A STUDENT who has graduated with first-class honours 
in chemistry from one of the universities may be 
expected to know very little about the chemistry of 
the common things of life. The composition of cheese, 
bread, leather, paints and varnishes, inks and boot 
polish will generally be unknown to him. The chemical 
changes taking place during the cooking and digestion 
of food will probably be less well known than those 
involved in “ organic preparations.” Prof. Garard’s 
book, which does not treat of ‘‘ Applied Chemistry ” in 
the sense understood in Great Britain, will assist many 
chemical students to a better understanding of things 
which are mysteries to them, and is an interesting 
though rather superficial supplement to the standard 
treatises. 
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Letters to the Editor. 
[The Editor does not hold himself responsible for 


opinions expressed by his correspondents. 
can he undertake to return, nor to correspond with 


the writers of, retected manuscripts intended for | 


this or any other part of NATURE. No notice ts 
taken of anonymous communications. | 


Gravity Observations on the Indian Ocean and 

the Results of their Isostatic Reduction. 

For years geodesists have anxiously awaited the 
securing of accurate gravity observations at sea for use 
in the determination of the shape of the earth and in 
testing the theory of isostasy. The gravity observa- 
tions made at sea by Hecker, Briggs, and Duffield 
were a good step forward in this important work, but 
their results were not of the required degree of 
accuracy. They did, however, encourage us to 
believe that the problem would be solved in the not 
distant future. 

Geodesists felt that the longed-for event had 
materialised when they read the communications 
from Dr. J. J. A. Muller, published in recent volumes 
of Nature (September 15 and December 1, 1923 ; 
March 1 and May 3, 1924). 

Dr. Muller reported on the determination of 
gravity at sea by Dr. F. A. Vening Meinesz, of the 
Geodetic Commission of Holland. Dr. Meinesz’s 
work was done on a submarine, and the observations 
were made with the pendulum apparatus employed 
in the determination of gravity on land. I com- 
municated with Dr. Muller, and also with Dr. Meinesz, 
and asked for further details in regard to the gravity 
work than had appeared in the letters in NATURE. 
I was given interesting and valuable information by 
them, but Dr. Meinesz will no doubt soon publish full 
accounts of his work, and it would be inappropriate 
to place in this note all the information that was 
furnished to me. I shall, however, discuss the isostatic 
reduction of five stations in the Indian Ocean for 
which Dr. Meinesz furnished the observed values. 

Dr. Meinesz informed me that four pendulums 
were swung simultaneously in the same case or 
container in order to eliminate the effects of the 
motion of the submarine in which the pendulum 
apparatus was mounted. While observations were 
made, the vessel was submerged from 10 to 25 metres 
below the surface, in order to avoid the motion that 
would be imparted by waves if it were at the surface. 

So far as Iam aware, Dr. Meinesz is the first observer 
to use the pendulum apparatus on a boat, but it may 
be interesting to note that in a paper by me, entitled 
“The Bearing of Geodetic Investigations on the 
Geological Structure of the Pacific,’ presented at the 
first Pan-Pacific Scientific Congress conference held 
under the auspices of the Pan-Pacific Union at 
Honolulu, Hawaii, in August 1920, the following 
statement was made : 

“It is hoped that a satisfactory apparatus may be 
devised for determining the intensity of gravity at 
sea, using special vessels or commercial vessels. 
There are several types of apparatus in existence, but 
no one of them gives results of sufficient accuracy 
for the study of isostasy. The writer suggests that 
it may be possible to obtain a fair value of the 
intensity of gravity at sea by the use of the land 
apparatus properly mounted on a vessel. The 
apparatus would have to be swung in double gimbals 
and should be placed near the point of minimum 
translation resulting from the pitching and rolling of 
the vessel.’’! 

1 Proc. First Pan-Pacific Scien. Conf., Honolulu, Hawaii, 1921, Spec. 
Pub. No. 7, Bishop Museum, p. 885. 
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It was with great satisfaction that I read that Dr. 
Meinesz had accomplished the accurate determination 
of gravity at sea with the use of pendulums. No 
doubt he arrived at the conclusion that the pendulum 
could be used independently of my suggestion in 1920. 

Dr. Meinesz informed me that, so far as observa- 
tions aboard the ship were concerned, the mean error 
from the observations alone were only one or two 
parts in 5 million in calm weather and rarely more 
than ten parts in rough weather. He feels that there 
should be better control of the temperature of the 
pendulum during the observations and of the rates 
of the chronometers. 

The submarine was submerged at each station for 
15 or 20 minutes, and the rates of the chronometers 
were dependent upon radio-signals received each 
day. It seems to me that in the work on a ship the 
principal difficulty arises from the fact that it is 
difficult to get a sufficiently accurate time interval 
from a chronometer which is only compared once a 
day with radio-signals. It would be better to have 
arrangements made with a radio-station to have 
accurate time-signals sent out each hour during the 
time gravity is being observed at sea. In this way, 
somewhat greater accuracy would be obtained. 

The thought has occurred to me that a tuning-fork 
may’ possibly be used as the time-piece in getting 
accurate gravity observations with the pendulum, 
both on land and at sea. The tuning-fork would, 
of course, have to be made of material that would be 
only slightly affected in its elastic properties by 
changes in temperature, or some method would have 
to be devised which would enable one to determine 
with extreme accuracy the temperature of the fork. 
The material of the fork would necessarily have to 
possess constant elastic properties or values for any 
given temperature. If such a fork could be devised, 
a few oscillations of the pendulums compared with 
vibrations of the tuning-fork would give a value for 
the period of the pendulum. The tuning-fork, of 
course, would have to be standardised and rated at 
the base station. 

With a letter dated August 2, 1924, Dr. Meinesz 
furnished the data given below for 13 stations in the 
Indian Ocean or in its ports: 


OBSERVATIONS IN THE INDIAN OCEAN. 


Latitude Longitude East sities ” | 

North. of Greenwich. | 

I 53° 978-286 +0032 

2 10 o2 55 2 — 0006 | 

3 7 57 61 53 978136 +0°002 | 
4 7 53 65 58 | Q78-111 —0o-021 
5 7 56°5 68 46 | 978°102 — 0032 
6 8 2 48 | 978113 —0°'024 
7 7 20 28 978-099 —0'020 

8 6 56°55 Q | 978-118 +oor2 | 

(Harbour of Colombo) } 

9 5 50°5 80 12 978-168 +0°080 | 

10 5 2 80 978-014 —o-069 

Ir 5 44 87 07 | 978-005 —-0°020 | 

12 02°5 2 50 | 978-024 —o068 | 
13 § 95 19 978-181 -++0°097 

(Harbour of Sabanz) 


The values for g in the table above were redyced 
for the effect of the speed of the vessel during the 
observations, which lessened or increased the centri- 
fugal force due to the earth’s rotation. In computing 
the Bouguer anomalies shown in the last column, 
Dr. Meinesz applied a correction to take account of the 
depth of the submarine below the surface of the water. 

It would have been interesting if isostatic reductions 
could have been made for all of these stations, but 
this was impossible in the short time that was 
available. However, reductions were made at the 


_ office of the U.S. Coast and Geodetic Survey by Mr. 
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C. H. Swick, Chief of the Section of Geodesy and 
Astronomy of the Division of Geodesy of the Survey, 
for stations 2, 3, 4, 5 and 11 of the above list. The 
results of Mr. Swick’s work are shown in the following 
table: 


PRINCIPAL FACTS FOR GRAVITY STATIONS IN THE 


NATURE 


INDIAN OCEAN 
BY Dr. MEINESZ, OF HOLLAND. 
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Polarisation of Resonance Radiation in Magnetic 
Fields. 


Woop and Ellett have shown that weak magnetic 
fields may greatly affect the polarisation of resonance 
radiation, the nature of 


ESTABLISHED the effect ‘lepending upon 


the relative orientation 
t of the magnetic field and 
Isostatic the electric vector of the 


No. of | Latitude | Longitude |Depth, Geavite Gravity exciting light In the 
Station. b. A. fath.* Yor methine 2P°8: | at Station at Station absence “oi a magnetic 
mergence. and Comp. ‘ : 
8). field, the resonance radia- 
tion emitted in the direc- 
J tion of the axis of Z by 
2 10° 02 55 25 2300: 978-187 0-005 0-016 975°1760 957°154 0°000 : 
3 61 53 2400 978-129 +005 — 978121 978:136 “O15 ‘007 an atom ext ited by a 
4 7 53 | 65 58 | 2400 | 978-127 "005 — 010 | 978-122 978-111 oul o19 ~beam of light parallel 
5 7 50 68 46 2400 978-128 - ‘O17 978°116 978-102 O14 oO 
II 5 44 87 07 | 2200 | 978-081 “005 - -008 978078 | 978-065 | —-o13 --o21 | tO the xX axis and polar 
: ised with its electric in- 
Mean with regard to sign tensitv yarallel to the 
Mean without regard to sign ‘O12 ‘O14 I 


1 Depths were estimated from soundings shown on charts Nos. 854@ and 8546 of the Hydrographic Offices 


of the United States Navy. 


These five stations were selected because they were 
in the open ocean where the depths of the water vary 
from 2200 to 2400 fathoms, or from 13,200 to 14,400 
feet. In metres, the depths are from 4025 to 4390. 

The computed value at the station is based on the 
well-known Helmert formula of 1901, in which the 
first term is 978-030. 

The values for g, were corrected for the effect of 
the topography of the whole world and its compensa- 
tion. The combined effect of these two are given in 
column No. 7. 

In the column headed “ g-—g,’ 
anomalies based on the Helmert formula. It will be 
noticed that the largest anomaly is 0-015 dyne. The 
mean of the five anomalies with regard to sign is only 
—0:003, while the mean without regard to sign is 
only o-o12. 

My formula, which is given in Special Publication 
No. 40 of the Coast and Geodetic Survey, is the same 
as the Helmert formula except that the first term is 
978-038. The isostatic anomalies based on_ this 
formula are shown in the last column of the above 
table. With this formula the mean anomaly with 
regard tosign is —o-or1, and the mean without regard 
to sign is 0-014. 

It is possible that the uncertainty of the observed 
values at Dr. Meinesz’s stations is of the order of 
magnitude of the difference in the two formulas used. 

These small anomalies, with and without regard 
to sign, for the five stations over deep water in the 
Indian Ocean, seem to indicate very clearly that the 
crust of the earth below the area covered by the 
stations is in a state of isostatic equilibrium that is 
very nearly perfect. They also indicate that there is 
no large longitude term as advocated by Helmert 
and shown in his 1915 formula. That formula was 
discussed by me in Special Publication No. 99 of the 
Coast and Geodetic Survey. 

It would appear from the results given above that 
Dr. Meinesz has made a valuable contribution to 
geodetic science, and that he has added another piece 
of evidence in favour of the theory of isostasy. Let 
us hope that he will be able to make isostatic adjust- 
ments for all of his stations in the Indian Ocean, the 
Mediterranean Sea, and in the Atlantic, and let us 
hope also that Dr. Meinesz will be able to continue 
his valuable work, and that geodetic organisations in 


are the isostatic 


other countries may embark on this new line of 
geodetic observations. WILLIAM Bowle. 


Division of Geodesy, 
U.S. Coast and Geodetic Survey, Washington, D.C. 
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Y axis 1s found to be 
more or less completely 
polarised, the per cent. 
polarisation, defined as 


E, —E, 

EE varying from go in the case of mercury 
“yt 

to 16-3 for sodium excited by both D, and D,. The 


effect of a magnetic field parallel to the Z axis is 
to reduce this polarisation—the law of decay being 
quite accurately represented by an equation of the form 
E,—-E, 

The writer has recently observed that in D line 
resonance radiation with the magnetic field, the 
azimuth of the maximum polarisation is no longer 
parallel to OY, but is rotated in the direction of the 
Larmor precession. The angle of rotation is not 
directly proportional to the intensity of the field, 
probably because the interval between absorption 
and emission is not the same for all atoms. With 
D, resonance radiation of sodium, a field of 3:6 
gauss rotates the azimuth of maximum polarisation 
16°5°, and a field of 13-5 gauss rotates it 21 Beyond 
this point, the azimuth of maximum polarisation 
cannot be determined with accuracy because of the 
decrease in polarisation due to the field. This 
rotation of the azimuth of maximum polarisation 
appears to be due to an actual rotation of the resonat- 
ing atom. At first, it appeared that it might be 
due to rotation of the plane of polarisation by the 
layer of sodium vapour between the resonating atom 
and the observer, but such is not the case, for the 
magnitude of the rotation is independent of the 
thickness and density of this layer. 

These observations were made in sodium freed 
from hydrogen as completely as possible and at 
temperatures of 85° to 95° C., where the vapour 
pressure of the sodium is so low that the time of a 
free path is large compared to 7, the average interval 
between absorption and re-emission. 

It may be pointed out that by making suitable 
assumptions as to the manner of distribution of the 
time intervals between absorption and emission, we 
may calculate 7 from the magnitude of this rotation. 

E. Gaviola and P. Pringsheim have recently shown 
(Zeit. f. Physik, 25, 367, 1924) that the polarisation 
of sodium resonance radiation is due entirely to D, 
as one would expect from the character of the Zeeman 
levels involved. Using a different method, I made 
similar observations independently at about the same 
time (April and May of this vear). The D lines were 
separated in the light from the exciting source by 
means of Prof. Wood's rotary dispersion scheme, and 
resonance radiation excited by either D, or D, alone. 
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D, alone shows polarisation. In addition, it may be 
pointed out that the 2f,—2s and 2p,—2s thallium 
lines show no polarisation in resonance radiation, 
as would be expected, since the s levels are above, 
while 2p, — 2d, shows strong polarisation. The first 
and second doublets of the principal series of cesium 
and potassium show polarisation in resonance radia- 
tion, due presumably to the more refrangible member 
of the doublet in each case. 

For certain types of spectral lines, the theory of 
the anomalous Zeeman effect shows that resonance 
radiation excited in a magnetic field by plane polarised 
light must itself be partially polarised, because of 
the absence of certain components of the Zeeman 
pattern (Foote, Ruark and Mohler, J.0.S.A.and R.S.1., 
7, Pp. 415, 1923.) Ihave found that in the absence of 
a magnetic field, lines of this type, e.g. Is—2p, of 
sodium, Is—2p,. of mercury, 2p,—3d, of thallium, 
show polarisation; while those in which all com- 
ponents of the Zeeman pattern are to be expected, 
as Is — 2p, of sodium, 2p, — 2s and 2, — 2s of thallium 
show no polarisation either with or without the 
field. 

This work was done at the Johns Hopkins Uni- 
versity, and is being continued at the Bureau of 
Standards. A. ELLETT 

(National Research Fellow). 

Bureau of Standards, 

Washington, D.C., 
November 15. 


Heterogeneous Catalysis. 
Pror. H. S, Taytor has pointed out to us that it 


is not clear from our paper on the heats of adsorption | 


of oxygen on charcoal (Blench and Garner, J.C.S., 1924, 
125, 1288) that the values were expressed in kgm.-cal. 
and also that we had not discussed the bearing of these 
results on the mechanism of heterogeneous catalysis. 
The latter point had, however, been reserved until 
further and more accurate data had been obtained, 
but, as it appears to be a matter of general interest, 
I propose to discuss it briefly in this letter. 

The position, mode of orientation, and energy 
content of the atoms forming the surface of a homo- 
geneous catalyst will very largely determine the part 
they play as individuals in the catalytic process, 
and it is not unlikely that a comparatively small 
number of the total atoms on the surface are the 
active agents in promoting the chemical change. 
This view is supported by the very large differences 
in energy content which have been shown to exist 
among the atoms on a carbon surface. 

On admitting oxygen to an active carbon surface, 
heat is liberated which is due partly to the formation 
of carbon monoxide and dioxide and partly to the 
formation of an adsorption complex, C,O,. By 
allowing for the heats of formation of the two gases 
formed, it is possible to obtain a value for the “‘ heat 
of formation ’’ of the complex C,O,, which does not 
necessarily represent solely the heat liberated in its 
formation, but also includes any decrease in energy 
of the surface due to the liberation of the two gases. 
This heat ef reaction, expressed in kgm.-cal./gm.mol.O, 
adsorbed, was often greater than the heat of formation 
of carbon dioxide. It decreased as the amount of 
gas admitted increased, and increased with the 
temperature of adsorption. The heat liberated ranged 


from 52 kgm.-cal. at 18° to 224 kgm.-cal. at 450° C. for 
the first small quantities of oxygen admitted. On 
subsequent admission of oxygen lower values than 
these were always obtained. These heats of reaction 
are of the same order as the energy liberated in the 
formation of the C-C linking as deduced from the 
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heat of sublimation of carbon. Thus the valency of 
the surface carbon atoms is very far from being 
saturated by neighbouring carbon atoms. 

The ratio of the oxygen atoms adsorbed to those 
giving rise to carbon monoxide and dioxide decreases 
with increase in temperature; in other words, a 
proportion of the atoms adsurbed at the low tem- 
peratures is liberated as gases at the high tempera- 
tures. Thus the differences between the heats of 
adsorption at twq temperatures must be due to 
different selections made from the carbon atoms on 
the surface, and hence are an indication of the very 
widely differing energy contents of these atoms. 
The oxygen atoms which remain on the surface at 
any one temperature will be to a large extent those 
held by a number of carbon atoms, while those 
adsorbed on exposed carbon atoms, which are less 
tightly bound to the surface, will give rise to the 
oxides of carbon. Thus the high heats of adsorption 
are not due solely to the energy liberated on com- 
bination of the oxygen atoms with the surface, but 
also to that liberated on the removal of the exposed 
carbon atoms, 7.e. carbon atoms with a high energy 
content, from the surface. Both energies are un- 
doubtedly very high compared with the heat of 
formation of carbon monoxide, but without further 
work it is difficult to decide between their relative 
importance. The most active atoms are, however, 
removed on the first admission of oxygen. 

A point of difference between the reactions of 
carbon and oxygen and a catalytic reaction lies in 
the fact that the atoms of the catalyst do not leave 
the surface although their relative positions with 
respect to one another may change during the reaction. 
It is, however, clear that those atoms lying in an 
exposed position on the surface, by virtue of their 
high energy content, .will play a large part in the 
chemical process. They will be the most likely to 
possess the energy necessary for promoting the 
trigger action of catalysis. Also it can be seen why 
the surface becomes increasingly effective with use. 
If part of the heat liberated during the heterogeneous 
reaction is absorbed by the surface, this may result 
not only in an increase in the total surface but also 
in an increase in the proportion of exposed atoms on 
the surface, z.e. an increased free energy of surface 
per sq. cm. W. E. GARNER. 

Chemical Laboratories, 
University College, 
Gower Street, London, W.C.1. 


Seed Inoculation of Lucerne (Medicago sativa) and 
its Relation to the Motility of the Nodule 
Organism in Soil. 


THE successful results that are being obtained in 
other countries from the inoculation of lucerne seed 
with the nodule organism (Bacillus  vradicicola, 
Beyerinck) have stimulated investigation of this 
subject in England. In this practice the details of 
the method used in the inoculation are of great 
importance. The method consists essentially in 
making a suspension of the bacterial culture in some 
liquid, and in using this suspension to wet the seed. 
In this way each seed is coated with a film of liquid 
in which the bacteria lie. There is evidence that 
after penetrating the tissues of the root the bacteria 
are unable to pass for any significant distance along 
it. Consequently, when the seed has germinated, 
the bacteria must progress or be carried through the 
soil in order to reach from the seed-coat to the various 
parts of the root system, where nodules are to be 
formed. A study of the factors affecting the motility 
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of the organism and its passage through soil has, 
therefore, an important bearing on the technique of 
seed inoculation. 

A modification of Winogradsky’s technique for 
staining bacteria in soil (1924, Comptes vend. Acad. 
Sci., vol. clxxix. p. 367) has enabled the present authors 
to follow the passage of the nodule organism through 
sterile soil. It has been found that they will progress 
through light soil at an approximate rate of one inch 
in 24 hours, though the rate is affected by the soil 
texture. Whena drop of water containing the bacteria 
in the rod stage is added to sterile soil, the spread 
of the organisms from the point of inoculation does 
not begin until after a considerable interval, and its 
commencement is accompanied by the conversion 
of a large percentage of the bacteria into cocci. If 
the inoculum consists of a suspension in milk, the 
bacteria begin to spread through the soil after a 
shorter interval. This is perhaps an explanation 
of the successful results obtained by using a suspension 
of the bacteria in skim milk for wetting the seed, a 
technique now practised in Scandinavia for inoculat- 
ing lucerne. The effect of milk also emphasises how 
important is the nature of the liquid used in making 
the bacterial suspension for seed inoculation. 

Bewley and Hutchinson (Journ. Agric. Sci., 1921, 
vol. x. p. 144) found that the production of the 
motile coccoid stage of Bacillus radicicola was greatly 
stimulated by the presence of phosphates. The 
effect of inoculating sterile soil with a suspension of 
the bacteria in skim milk containing 0-1 per’ cent. 
soluble calcium phosphate, CaH,(PO,)+2H,O, was 
therefore tested. It was then found that the spread 
of the organisms from the point of inoculation com- 
menced almost immediately. It seemed probable 
that the use of a bacterial suspension in the above 
solution for wetting the seed would increase the 
chances of nodule formation by hastening the spread 
of organisms from the seed-coat, and thus increasing 
the volume of soil explored by them in a given time. 
Pot culture tests of seed inoculation were therefore 
made with lucerne, in which a bacterial suspension 
in a o-1 per cent. solution of CaH,(PO,).+2H,O in 
skim milk was compared with a suspension in skim 
milk alone, such as is now in practical use. On 
averages of to parallel pots, increases in nodule 
numbers of 93 per cent. and 73 per cent. were obtained 
in two experiments by the addition of phosphate 
to the milk. There was also a favourable effect on 
the yield of the crop. The work is being continued 
and will be published in detail at a later date. 

H. G. THORNTON. 
N. GANGULEE. 
Rothamsted Experimental Station, 
Harpenden. 


Capillary Action: Transpiration. 


Ir a capillary tube, A, Fig. 1, with a wedge-shaped 
cut in it at a distance of about 10 mm. from its upper 
end, at right angles to, and deep enough to make a 
breach in one side of its aperture, is lowered slowly 
into water the rising column of water pauses for an 
instant when it reaches the gap, which is necessarily 
higher than the surface of the water into which the 
tube is being dipped, and then leaps past it and rises 
to the top of the aperture. 

When this tube is fixed in a cork as shown in Fig. 1 ; 
the cork inserted as a stopper into the mouth of a 
cylindrical vessel, B, containing water ; the vessel, B, 
fixed in a circular piece of cork which acts as a stand 
for it; and a small sheet of thin blotting paper, b, 
drawn far enough into the cut to touch the thread of 


water in the aperture, the capillary tube acts the part | evidently agrees with the ballistic theory. 
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of the stem of a plant, the blotting paper that of a 
leaf, and transpiration commences and continues un- 
interruptedly through the latter so long as the water 
lasts. A current of water flows up the aperture of the 
capillary tube and through the gap in it to the blotting 
paper from which it is evaporated continuously with- 
out creating any visible disturbance in the thread of 
water contained in that part of the aperture above 
the gap. As the surface of the water inside the vessel, 
B, is being lowered, air flows into the space above it 
through a fine capillary 
tube, a, which passes A 
through the cork near 
the larger tube. 

In an experiment with 


this apparatus carried 
out in May 1922, the -, b 
dimensions of the sheet 

of blotting paper were 14 

33 mm. by 43 mm. The | 


edge of the sheet was 
drawn into the cut by 
means of a thread which = 
passed round the back 4 
of the capillary tube and “I 


slightly compressed a i 
small india-rubber tube 


which acted as a spring 
to keep it taut as shown. 
On placing the apparatus 
on one scale of a 
chemical balance in a 
glass case, in which there 
was also a basin contain- 
ing chloride of calcium, and balancing it with 
weights in the other scale, it was found that when 
both scales were left free to move, one rose and 
the other fell so rapidly and continuously that their 
movement was clearly visible to the unaided eye 
Observed Guring a period of 491 minutes, it was 
found that the total weight of water evaporated in 
that time amounted to 1-1958 gm., or at the rate of 
2-43 mgm. per minute. The aperture of the capillary 
tube was elliptical. Its area in cross-section, ascer- 
tained by calibration with a thread of mercury 93:2 
mm. in length at 20° C. and weighing 3:21 mgm., was 
0-02542 mm?. It was thus equal to that of a circle 
o-18 mm. in diameter, and the velocity of flow of 
water in the aperture was at the rate of 95:5 mm. 
per minute. W. GALLoway. 
17 Park Place, Cardiff. 


Capillary tube to illustrate 
transpiration. Half real size, 


The Ballistic Theory of Light and the Michelson- 
Morley Experiment. 


In a note regarding my theory of variable stars, 
published in Nature of October 11, p. 550, it is 
suggested that some difficulties would probably arise 
on the ground of the Michelson-Morley experiment. 
As the point is a very important one, I should be glad 
if space can be given me to make it clear. 

The ballistic principle, on which my theory is 
entirely based, requires that light emitted from a 
source movable relatively to the observer shall 
exhibit a velocity compounded of the common velocity 
c and of that of the source. As in the Michelson- 
Morley experiment the source is at rest in respect to 
the observer, the ballistic principle requires that light 
travels with the same velocity c in all directions. 
Hence no displacement of the interference fringes may 
appear in revolving the whole apparatus. The 
negative result of Michelson-Morley experiment 
The same 
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agreement must hold, in all the experiments directed 
to detect the total motion, for the ballistic principle 
has been just introduced from Ritz for the purpose 
of extending the mechanical principle of relativity to 
all physical phenomena. This means that the ballistic 
theory is a relativistic one, like that of Einstein, with 
the two advantages of preserving classical mechanics 
and of explaining variable stars. 

For the sake of completeness, it must be remembered 
that only in one event would the Michelson-Morley 
experiment trouble the ballistic theory, that is, only 
if in repeating the experiment with extra-terrestrial 
light the result were also negative. Of course, an 
astronomical light source is not dragged by the earth ; 
light speed, therefore, on the ballistic theory should 
appear to a terrestrial observer different towards and 
normal to the motion. Thus, an effect should be 
expected. As a matter of fact, this experiment pro- 
posed by myself in 1912 (Nuovo Cim. vol. 3, p. 345, 
1912; Phys. Zeit. vol. 13, p. 1129, 1912), and recently 
attempted (R. Tomaschek, Ann. d. Phys. 73, p. 105, 
1924), cannot give a decisive result, for many diffi- 
culties increase when the light falls on a movable 
mirror, as I have already pointed out (Ann. d. Phys., 
75, P- 195, 1924). 

In conclusion, ballistic theories are very promising, 
because they enable us to explain all the phenomena of 
classical optics and electromagnetism, including the 
deflexion of light rays near the sun, and they are also 
fruitful in explaining variable stars, while they finally 
reconcile both the undulatory and the quantum 
theories required by recent discoveries. 

M. La Rosa. 

R. Universita-Istituto Fisico, Palermo, 

November 18. 


The Rare Gases of the Atmosphere. 


OnE of the unsolved questions of geophysics is 
whether the earth’s atmosphere is mainly primitive, 
or whether its constituents have for the most part 
been evolved from the interior of the earth since 
solidification. Dr. Aston’s letter (NATURE, Nov. 29, 
p. 786) may help to answer this question. The 
tendency of a gravitating planet to collect heavier 
molecules to itself, and in certain circumstances 
to lose the lighter ones, would not by itself account 
for the rarity of the inert gases. Xenon and krypton 
have the highest molecular weights of all the 
atmospheric gases, and would therefore be the most 
abundant if this were the sole explanation. Possibly 
the ability of other elements to form stable solid 
and liquid compounds has co-operated. If so, we 
may contemplate a heated primitive earth surrounded 
by a tenuous atmosphere consisting largely of the 
rare gases as at present represented, with the possible 
exception of helium. The greater part of the 
atmosphere, the water, and perhaps the helium, would 
have been emitted from the interior in the course 
of the earth’s development. 

I am much indebted to the reviewer for his careful 
and kind notice, in Nature of November 22, of my 
book ‘‘ The Earth.’’ He has, however, misunder- 
stood me in regarding as a lower limit my estimate 
of 0-14 astronomical unit as the radius of the primitive 
sun, at the time of the tidal encounter. It is an 
upper limit, based on the fact that the sun would 
have been too cold to be gaseous if its size were any 
greater. I doubt whether any serious change will be 
necessitated by the sudden death of the giant and 
dwarf theory while my book was in the press, but 
cannot as yet be sure. 

HAROLD JEFFREYS. 
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The Temperature of Mars. 


IN a recent paper (Pub. Ast. Soc. of the Pacific), 
Nicholson and Pettit calculate the temperature of 
the planet Mars, based on their radiation measures 
made at Mount Wilson. Most confidence. is placed 
on measures made in the region 8 to 14u, by the use 
of filter screens, and an emissivity of unity is assumed 
for all wave-lengths. However, Mars, being prob- 
ably composed of material not unlike the earth, 
would radiate more like sand or quartz than like a 
black body, and it can be calculated from curves 
given by Wood (‘ Physical Optics ’’) and data given 
by Rosenthal (Wied. Ann. 68, p. 783), that the 
average ratio of the emissivity of quartz to that 
of a black body in the region 8 to 144, is 0-819. The 
values of the emissivity of quartz given are far 
below that of a black body between 8 and toy; 
they are nearly the same from Io to 144; the average 
ratio is taken. 

It is believed that temperature calculations using 
this value for the emissivity, and the fourth power 
radiation law, will be more correct than when an 
emissivity of unity is assumed. For a given amount 
of received radiation, the temperature of the radiat- 
ing body will be higher for a lower emissivity. Accord- 
ingly, the temperatures T given by Nicholson and 
Pettit have been recalculated by applying the method 
separately to each value of T. 

4 


TA =o 819. 


T. Te. 


Pole cap . 205° 216° 


| 
Centre, full phase . ‘ | 280° absolute 294° 
Integrated disc. | 250° 263° 


CaRL T. CHASE. 


Norman Bridge Laboratory of Physics, 
Pasadena, Cal., November 15. 


Low-Voltage Arc Spectra of Copper. 


In my letter which appeared in NATURE of October 
4, p. 501, I reported work I had carried out on the 
low-voltage arc in copper vapour. I have since then 
succeeded in obtaining the line absorption of normal 
copper vapour. The lines which are certainly ab- 
sorbed, and which, therefore, should be Is com- 
binations, are : 


3247°55 2244°24 
3273°97 2225-67 
2492°14 2165-06 
244163 
With slight uncertainty there are also the lines : 
2181-68 
2024-33 


In addition, I find from combinations that 2178-91 
should also be absorbed, but this is not sufficiently 
resolved from 2179-39 by the small spectrograph used. 

By subtraction from the term Is, the above lines 
give energy-levels which are all. confirmed by com- 
binations with other known terms of the copper arc 
spectrum. From the arc lines previously reported 
I have also calculated a number of other terms. 

A paper is being written incorporating all these 
results. A. G. SHENSTONE. 

University of Toronto, 

Toronto, Canada, November 26. 
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The Origin of Land Vertebrates.' 
By Prof. E. S. Goopricu, F.R.S. 


E are all agreed that the four-footed terrestrial 
vertebrates or Tetrapoda have arisen from 
some fish-like aquatic ancestor. Two chief changes 
must have occurred in the passage from water to land— 
one connected with respiration, the other with loco- 
motion. Moreover, the land animal must have 
acquired a resistent skin. The fish breathes oxygen 
dissolved in water, which it takes in by its mouth and 
expels through its gill-slits, the gills on its gill-arches 
being organs of respiration. 

In the tetrapod, the respiratory organ is a ventral 
bilobed diverticulum of the pharynx ; air is taken in at 
the external nostrils, passes by the internal nostrils into 
the buccal cavity, and is thence forced or sucked 
through the median ventral glottis into the trachea 
and so to the distensible lungs. 

The fish, also, swims by undulations of its body and 
tail and with the help of paired fins, stiff outstanding 
folds of the body-wall, each with an internal skeleton 
movably articulated at its base to the supporting limb- 
girdle. The walking limbs of the tetrapod, on the 
other hand, consist of paired pectoral and pelvic pro- 
jecting limbs built on essentially the same plan, and 
each subdivided by movable articulations into three 
regions, the outermost bearing typically five digits. 
Hence it is called the pentadactyle limb. 

The problem before us is, then, to explain how the 
walking tetrapod evolved from the swimming fish with- 
out any sudden alteration of the structure and function 
of its parts, bya series of gradual steps each of advantage 
in the struggle for existence. 

Before considering the possible claims of any known 
fish to be considered as ancestral to the land verte- 
brates, we must first attempt to determine, without 
going into detail, what must have been the funda- 
mental structure of the common ancestor of all the 
Tetrapoda. Since the Amphibia still lay their eggs in 
water and pass through a larval stage provided with 
gills, it is agreed that they represent the most primitive 
group of tetrapods living at the present day. The 
problem is thus narrowed to that of the origin of the 
class Amphibia. But all the modern forms of the class 
are highly specialised remnants of a much more ancient 
and primitive group known as the Stegocephalia (or 
Labyrinthodontia), which flourished in Carboniferous 
and Permian times—many of them far larger and more 
formidable animals than their degenerate modern 
descendants. 

Briefly, we may conclude from a study of extinct and 
living Amphibia that the primitive ancestral tetrapod 
had the following chief characters in addition to the 
lungs and pentadactyle limb already mentioned. It 
was a heavily built animal, shaped somewhat like a 
salamander or newt, with a large head, a complete 
covering of bony plates and scales underlying a soft 
skin protected by a renewable outer cornified layer and 
provided with abundant glands to keep it moist when 
out of the water. The roofing of the skull was pierced 
by two orbits, two external nostrils, and a median 
pineal foramen. Internal nostrils opened on the palate. 


1 Substance of a paper opening a discussion in Section D (Zoology) of the 
British Association at Toronto on August 13. 
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The Eustachian tubes led to a tympanic cavity closed 
by a tympanic membrane behind the quadrate. A 
columella auris extended between this membrane and 
the auditory capsule. Probably the lateral line system 
of sense organs, present in all fish and in the aquatic 
larve of Amphibia, persisted even in the adult. The 
brain had well-defined paired cerebral hemispheres. 
The heart was asymmetrically twisted and the atrium 
subdivided into left arterial and right venous auricles. 
The lung received venous blood from the sixth aortic 
arch and returned it aerated to the heart by pulmonary 
veins. A vena cava inferior made a short cut from the 
kidneys to the sinus venosus. The rectum and urino- 
genital ducts opened into a common cloaca. 

Now we may ask from what known kind of fish could 
such a primitive tetrapod have evolved ? What group 
of the Pisces is sufficiently advanced and at the same 
time sufficiently primitive to give rise to such a form ? 


pe af 
pet bt 
Fic. 1.—Ceratodus forsteri, the lung-fish of Australia; Dipterus valen- 
ctennest1, a Devonian dipnoan (after Traquair); Osteolepfis macro- 
lepidotus, a Devonian teleostome (after Traquair). From ‘A Treatise 


on Zoology,” Part 1X., by kind permission of Messrs. A. and C. Black. 

We divide the Pisces into Chondrichthyes (sharks 
and rays), with a purely cartilaginous skeleton, and 
Osteichthyes, in which bone is present. Clearly the 
Chondrichthyes, with neither true bone nor true scales 
and with no form of air-bladder or lung, are not eligible. 
The second group, the Osteichthyes, contains the 
Dipnoi and the Teleostomi. We shall see that of these 
the Dipnoi alone display a considerable assemblage of 
characters which the ancestor of the Tetrapoda must 
have possessed. 

The teleostomes include Polypterus and the Actino- 
pterygii (Acipenser, Amia, Lepidosteus, and the 
Teleostei and many fossil forms). Of these the Teleostei, 
which appear only in the Jurassic strata, may be dis- 
missed at once as far too specialised and modern—for 
it is obvious that the common ancestor of the tetrapods 
must have diverged from the piscine stem in Carboni- 
ferous if not in Devonian times. But even the lower 
living Actinopterygii show specialisations in the skele- 
ton, brain, and viscera which prove that they all belong 
to side branches not in the direct line of ancestry. 

In the Devonian strata, however, are found certain 
very primitive teleostomes, such as Osteolepis, which 
much more closely resemble what we believe to have 
been the ancestral form. 
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Indeed, as we pass downwards, we find a gradual 
convergence in structure between Teleostomi and 
Dipnoi, and between these and the Stegocephalia, which 
seems unmistakably to point to a common undiffer- 


entiated form from which all three could have evolved. | 


It is just this sort of convergence as we pass to earlier 
and earlier fossils which makes the study of palzonto- 
logy so fascinating—affording evidence not only that 
evolution has taken place, but also enabling us to trace 
out the course it has actually followed. 

Following, then, the teleostomes down into the 
Devonian, we find that the osteolepids acquire a 
complete covering of thick scales of the peculiar struc- 
ture I have named cosmoid, a complete set of roofing 
bones to the skull which may be compared almost bone 
for bone with those of the Stegocephalia (a comparison 
further borne out by the very similar disposition of the 
lateral line canals and the pineal foramen). Not only 
were there ventral external nostrils but also internal 
nostrils on the palate, as Prof. Watson has shown. 
Both the pectoral and the pelvic fins had outstanding 
scale-covered lobes. 

Allied to Osteolepis, but, it would seem, somewhat 
off the main line of descent, are the Rhizodontide, 
represented, for example, by Eusthenopteron from the 
Upper Devonian of Canada and so well described by 
Whiteaves and Bryant. Primitive as they are, even 
these Devonian teleostomes are probably already too 
specialised in their jaw apparatus, large opercular bones, 
and fin skeleton to be the actual ancestors of the 
Tetrapoda. 

There remains to be considered the very isolated 
fish Polypterus, surviving at the present day, with a 
closely allied genus, only in the rivers of tropical Africa. 
It has a strong superficial resemblance to the osteolepids 
and was long ago placed with them by Huxley in the 
group Crossopterygii. 

Pollard and others since, relying chiefly on simi- 
larities in the roofing bones of the skull, have claimed 
that Polypterus is, of all living fish, that most closely 
allied to the tetrapods. The resemblance is, I think, 
to a great extent deceptive, and only such as might be 
expected in any fairly primitive fish. It is true that 
it has a ventral lung-like air bladder supplied from the 
sixth aortic arch. Nevertheless the structure of its 
scales, the jaw apparatus, the position of its double 
nostrils on the outer surface of the snout, the absence 
of a cloaca, the skeleton cf the pelvic fin and girdle, 
and its specialised brain show that Polypterus is well 
on the actinopterygian line of specialisation, as I 
endeavoured to show in a paper on the subject before 
the British Association in 1907. Indeed there is some 
reason to believe that it may be the living representative 
of the ancient group of Palanoniscide. 

Finally we come to the Dipnoi, that ancient branch 
of the Osteichthyes dating from Devonian times, but 
still surviving to-day in isolated remnants, of which the 
Australian lung-fish Ceratodus is the most primitive 
genus. Although the modern forms have a highly 
specialised dentition and have lost many of the dermal 
roofing-bones of the skull and marginal bones of the 
jaws, yet they retain several important characters 
indicating affinity with the Tetrapoda. They have 
internal as well as external nostrils, and a lung sac 
opening ventrally, receiving venous blood from the 
sixth aortic arch and returning aerated blood directly 
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to the heart. The heart itself is remarkably amphibian 
in the structure of the truncus arteriosus, in the tendency 
of the valves of the conus to fuse to a spiral longitudinal 
septum ; and even the atrium is beginning to become 
subdivided, so that the venous and arterial blood- 
streams pass separately to the right and left sides of the 
ventricle. The vena cava inferior and the anterior 
abdominal vein are well established. A cloaca is 
present, and the urino-genital organs conform to the 
amphibian plan, as do also the eggs and the larval 
forms. But more important still is the structure of the 
brain, which possesses distinct paired cerebral hemi- 


| spheres. Even the skin resembles that of the Am- 


phibia, being provided with abundant multicellular 
glands. All these resemblances, both conservative and 
progressive, can scarcely be due to convergence. 

Two important points remain to be mentioned. In 
all the primitive tetrapods, the hinder region of the 
palato-quadrate bar (the upper division of the man- 
dibular arch) is not only firmly attached to the skull 
by basal and otic processes, but also bears an ascending 
process separating the profundus from the maxillary 
branch of the trigeminal nerve. Among all the fishes, 
the Dipnoi alone are known to show this typical 
disposition. 

The second point is that they alone among known 
fishes, with the possible exception of the more primitive 
osteolepids, have pectoral and pelvic fins of the same 
structure—thus sufficiently alike to have given rise to 
paired walking limbs. In other fishes the pelvic fins 
are too much reduced or specialised, too unlike the 
pectorals, to have developed into the tetrapod hind limb. 
The early Devonian dipnoan Dipterus approaches so 
closely to the osteolepids (in the structure of the skull, 
scales, fins, etc.), that we may be sure these forms cannot 
have moved very far from the common starting-point. 

We may conclude that the earliest Osteichthyes 
diverged into teleostome and dipnoan branches and 
that the tetrapods arose from the base of the latter 
branch before the Dipnoi had acquired their charac- 
teristic specialisation in palate and dentition. The 
Devonian Osteolepide and Dipnoi seem to have been 
fresh-water forms, and it is probable that the transition 
from aquatic to terrestrial life took place in streams 
and pools, whence access to land was easy. 

What exactly were the transitional steps from fin to 
walking limb we do not yet know. The fin skeleton 
of the osteolepids is scarcely known, and that of the 
rhizcdonts is probably already too specialised. The 
living Dipnoi, on the other hand, help us to understand 
how aerial was substituted for aquatic respiration. For, 
while retaining gills and open gill-slits, they have 
become adapted to survival in rivers liable to be dried 
up or become foul in dry weather by acquiring a nasal 
passage from external to internal nostril (by closure of 
the nasal groove) and a lung for breathing air taken in 
at the surface. The lung had no sudden origin ; but, 
as suggested by A. Goette and Spengel, was probably 
derived from a posterior pair of gill pouches which 
failed to open to the exterior, retained an ample blood- 
supply, and joined together ventrally. To this day 
the lung first appears in tetrapods as a pair of diverticula 
of the pharynx. 

Thus without break or sudden violent change of 
habit or structure could an aquatic ancestor have 
evolved into an animal living on dry land. 
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The Optical Planetarium at Munich. 


\ ECHANICAL devices intended to represent the 
- motions of the planets date back to a very 
remote period and are said to have been constructed by 
the Chinese some 2000 years before the Christian era. 
It is certain that Archimedes and Posidonius con- 
structed some such apparatus. Machines representing 
the Ptolemaic system were designed at different epochs 
up to the time of Copernicus. 

In the latter part of the seventeenth century, machines 
were made by Roemer and Huyghens in conformity 
with the Copernican plan of the solar system, and 
various instruments have been devised at intervals up 
to the present day. It is interesting to note that 
Roemer presented one of his construction to Flamsteed, 
the first Astronomer-Royal. These machines all repre- 
sent the motions of the planets by purely mechanical | 
means, the planets being represented by balls and made 
to move in their orbits by systems 
of gearing. As a rule, a system of 
vertical concentric tubes of different 
lengths is employed, the innermost 
being the longest. To the upper end 
of each tube a radius vector is at- 
tached which revolves once for each 
revolution of the tube, and the lower 
ends of the tubes form the arbors of 
toothed wheels which are geared up 
to a vertical axial. Through this, 
axial motion is imparted to the 
whole machine. The radius vector 
attached to the top of each tube 
connects the tube with the ball re- 
presenting the planet, and consists 
of two parts of different length. 
The longer is made to revolve round 
the tube, as has just been described, 
and the shorter, which carries the 
planetary ball at its extremity, is 
made to revolve round the extrem- 
ity of the longer arm with the same 
angular velocity as the latter, but in the opposite 
direction. In this way true elliptic motion is produced, 
the ratio of the lengths of the two arms determining the 
eccentricity. The motion of the short arm is often 
produced by means of a pulley fixed to the planetary 
tube and connected by an endless cord with another 
pulley which is situated at the extremity of the longer 
arm and to which the shorter arm is attached. 

It will be noticed that a person following the motions 
of these mechanical devices is in the position of an 
observer outside the solar system. Recently a new 
type of planetarium has been erected at Munich, and it 
seems to possess some striking advantages over the 
older and’ more cumbersome models. In the first 
place, the mechanical apparatus is compact, and the 
images of the planets are projected optically on the 
surface of a large hemispherical dome at the centre of 
which is situated the projecting mechanism. Images 
of fixed stars are also projected on the dome, and an 
onlooker at the centre of the dome sees the motions 
represented on a short time-scale as they actually 
appear to a terrestrial observer. A general idea of the 
planetarium will be obtained from Fig. 1. The dome 
is 33 feet in diameter. 


NO. 2878, VOL. 114] 


Images of the 4500 fixed stars of the first to the sixth 
magnitude are projected on the dome by a straight- 
forward method. Thirty-one projection bodies are 
mounted upon a spherical shell of gun-metal with a 
lamp of 200 candle-power at its centre, and are so 
divided up that thirty-one lantern slides derived from 
star-maps form a continuous picture. This device will 
readily be comprehended by a glance at the top portion 
of Fig. 2, which is a photographic reproduction of the 
entire projection apparatus. The stars are represented 
by means of discs of varying diameters, and the Milky 
Way is projected by means of a number of small lantern 
attachments giving nebulous images. The whole of 


this part of the apparatus is mounted upon an axis 
corresponding to the earth’s polar axis, so that the 
projected images may move in such a way as to imitate 
the diurnal motion. 


Fic. 1.—Sketch illustrating the planetarium in use. 


The projection of planetary motions on the dome is 
necessarily a rather more complicated affair. The 
motions of five planets are represented, namely, Mercury, 
Venus, Mars, Jupiter, and Saturn. Uranus and Neptune 
are not represented, as they are purely telescopic 
objects. The motion of each planet is projected by a 
separate projector, and the principle of the projectors 
is briefly as follows. By means of a straightforward 
mechanical device two small steel balls representing 
the planet and earth are made to revolve round 
central point representing the sun, and these balls are 
connected by a trellis linkage capable of adapting itself 
to changing distances. A small projection apparatus 
is attached to the end of this linkage, and consequently 
the motion of the projected planetary image on the 
dome represents the motion of the planet as seen from 
the earth. The planes of the paths of the planetary 
balls in these projectors are inclined at the correct 
angles to the planes in which the balls representing the 
earth move, these latter planes being all parallel to 
each other and inclined at the correct angle to the polar 
axis of the fixed star projector. The inclinations of the 
orbits of the planets and the obliquity of the ecliptic 
are thus taken into account. The orbits of the balls 


3 
| 
| 
| 
i 
La 


NATURE 


[ DecEMBER 27, 1924 


representing the planets in the projectors are circular, 
but a crank mechanism takes into account the velocity 
changes associated with the eccentricity of the orbit. 
Briefly, the crank mechanism compels the planetary 
ball to describe a circular path about an eccentric 
point representing the sun. There is still a residual 
error left in the vectorial angle which in the most un- 
favourable case (Mercury when nearest to the earth) 
leads to an error of 6° in the position of the projected 
image. In the case of Mars, which comes next to 
Mercury in eccentricity, the residual errors amount to 
only } those obtaining in the case of Mercury. 

In the case of the sun projector, the trellis work to 
which the projection apparatus is attached simply joins 
the ball representing the earth to a fixed central pin 


revolving stop behind the circular diaphragm which 
furnishes the projected image. Actually such a stop 
would represent the phases correctly through one 
complete lunation, but would furnish their mirror 
images during the next. Accordingly the phase pro- 
jecting attachment has two alternately operating pro- 
jection heads. The phases of the planets are not 
reproduced, since they are not naked-eye phenomena. 
The projectors for the sun, moon, and planets will be 
seen on the left-hand side of Fig. 2. The precession of 
the equinoxes is also allowed for in the mechanism. 
The whole apparatus is driven by an electric motor, 
and by means of a change gear a sidereal day can be 
condensed into 44 minutes, 2 minutes, or 50 seconds. 
In order to exhibit the motions of the sun, moon, and 


Fic. 2.—Projection apparatus. 


representing the sun. The moon necessarily presents 
various complications arising from the comparatively 
rapid changes in the lunar orbit. The earth is repre- 
sented by a fixed central pin, and the moon by a ball 
rotating about another central pin as in the case of the 
planets. This last central pin is set at an angle to the 
plane of the ecliptic, thus taking into account the 
inclination of the moon’s orbit, and furthermore is 
made to rotate about a line perpendicular to the ecliptic, 
so as to represent the progression of the nodes. No 
attempt is made to represent the eccentricity of the 
lunar orbit, as it would have been of no avail unless some 
mechanism was introduced in order to represent the 
motion of the apses. This would have led to great 
difficulties in the gearing mechanism, and the lunar 
orbit is accordingly represented as circular. This leads 
to a maximum positional error of about 6°. The 
phases of the moon are imitated by mounting a small 
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planets more rapidly, a device is attached by means of 
which the polar axis can be disengaged and the motions of 
the solar system run at a rapid rate (exhibiting the annual 
changes in 4} minutes, 50 seconds, or 7 seconds) against 
the fixed star sky, the latter being unaffected by diurnal 
motion and showing only the slow precessional change. 

The foregoing is a brief description of an instrument 
which probably represents the most successful attempt 
yet made to picture the heavenly motions. Its 
designer apparently claims that it is valuable as an 
astronomical work of precision. Some astronomers 
might possibly not feel inclined to lend unqualified 
assent to this claim, but few will deny the educational 
value of the apparatus, and there can scarcely be any 
doubt that the public at Munich and elsewhere will 
show their appreciation of the brilliant and successful 
efforts of all who have been concerned in the design and 
erection of this beautiful device. 
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Radio Communications.! 


By Senatore 


I HAVE always attached considerable importance to 
the problem of a practical directive system of 
radio communication. During my earliest experiments 
carried out in England more than twenty-eight years 
ago, I was able to show the transmission and reception 
of intelligible signals over a distance of 1? miles by 
means of an elementary beam system employing very 
short waves and reflectors, whilst, curiously enough, 
by means of the antenna or elevated wire system, 
utilising much longer waves, I could only at that time 
get results over a distance of half a mile. 

The progress made with the non-directional long 
wave system was, however, so rapid and the results 
so immediately applicable to practical purposes, that 
it very soon became, and still remains, what might be 
called the standard system. It is regrettable that the 
study of short waves was neglected for a long period 
of years, for these waves, which, so far, are the only 
ones that can be confined to narrow beams, are also 
capable of being employed to give practical results un- 
obtainable by the lower frequency system, which, up to 
now, has held the field for long-distance communica- 
tion. 

When during the War in 1916 I took up the system- 
atic study of short waves, considerable doubt existed 
in my mind, and in that of other workers, as to whether 
the range of these waves might not prove to be too 
small for practical and useful purposes, particularly 
during daytime, if they might not be altogether too 
untrustworthy, and also as to whether large stretches 
of land, and particularly mountains, would not present 
absolute obstacles to their transmission over long 
distances. 

In 1920 experiments were carried out by Capt. H. J. 
Round with duplex telephony on a 10o-metre wave 
between Chelmsford and Southend, and the experi- 
ments were so successful that early in 1921 two stations 
which had been erected at Southwold and Zandvoord 
on the Dutch coast were put into commission experi- 
mentally, Southwold station utilising about 1 kilowatt 
to the aerial. Experiments were carried out, trans- 
mitting from these two stations to Norway in August 
1921, and at Christiansund day and night telephony 
was easily received from both stations. At Chris- 
tiania, about 700 English miles distant, very loud and 
constant signals were received during the hours of 
darkness and in the daytime on certain days, apparently 
when the barometer was low. 

During these experiments the curious night dis- 
tortion of telephone signals was discovered, particularly 
when transmission was overland, the major cause of 
which has more recently been discovered by Capt. 
Round in his work on broadcasting. Later, the 
results of these tests were merged into the general 
short-wave beam experiments. 

During the tests carried out on the steam yacht 
Elettra in the spring and summer of 1923, I was able 
to discover that the short wave I was then using could 
not only cover great distances by day, and much 
greater distances by night, but that it was also quite 


? From the inaugural address to the Royal Society of Arts delivered on 
December 11. 
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trustworthy and that, moreover, large parts of con- 
tinents and ranges of mountains did not materially 
reduce their working distance. 

A series of tests was for the first time carried out with 
short waves over what might be termed world-wide 
distances during the winter, spring, and summer of 
this year, between Poldhu in Cornwall and receiving 
stations situated on ships at sea and also at such places 
as Montreal, New York, Rio de Janeiro, Buenos Ayres, 
and Sydney (New South Wales, Australia). All these 
tests proved to be successful, including the first tele- 
phonic communication with Australia ever realised, 
although the amount of power utilised at the sending 
station never exceeded 20 kilowatts. Very strong 
signals were obtained at all these places during the 
hours when darkness extended over the whole distance 
separating each of them from Poldhu, and weaker 
signals for a few hours when the sun was about the 
horizon at either end, the intensity of the signals 
varying inversely in proportion to the mean altitude of 
the sun when above the horizon. Although the signals 
were received with great strength at New York, Rio, 
and Buenos Ayres during the time when darkness 
spread over the whole or at least the major part of the 
great circle track separating these places from Poldhu, 
no signals at all were ever received, during these tests, 
when the same track or part of space was all, or sub- 
stantially all, illuminated by the light of the sun. 

While this limitation of the period cf working to 
practically the hours of darkness constituted an us- 
doubted disadvantage, still the economical advantages, 
together with the trustworthiness and possibility of 
working this system at far greater speeds than would 
have been feasible with the well-known high-powered 
long-wave installations, went far to convince me that 
the short-wave beam system would be capable of trans- 
mitting a far greater number of words per 24 hours 
between England and far-distant countries, such 
as Australia, than would be possible by the compara- 
tively powerful, cumbersome, and expensive stations 
actually in use, or which were planned to be used, for 
Imperial commercial communications. It is a satisfac- 
tion to me to be able to state that the stations intended 
for this purpose in England and others to be installed 
in the principal Dominions and far-distant countries 
will all be on the beam system. 

Commencing in August of this year, a further series 
of investigations was carried out between Poldhu and 
the yacht Elettra, the object being to endeavour, if 
possible, to find means of overcoming the limitation 
of working hours brought about by daylight, and also 
to test whether the effect of the reflectors would give 
the expected increase of signal strength over long 
distances. The yacht proceeded to Spain, then to 
Madeira, and afterwards to Italy. From Naples we 
sailed for Beyruth in Syria, touching at Messina and 
Crete, returning to Naples via Athens. 

At Madeira it was ascertained that a reflector at the 
transmitting station increased the strength of the 
received signals in accordance with our calculations, 
but that, notwithstanding this increase of strength, 
when using a 92-metre wave, the daylight range was 
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only very slightly augmented. Comparative tests 
were carefully carried out with waves of 92, 60, 47, and 
32 metres also at other places in the Atlantic and 
Mediterranean. 


These tests enabled us to discover that the daylight | 
| from a financial point of view. 


range of practical communication over long distances 
increased very rapidly as the wave-length was reduced, 


the 32-metre wave being regularly received all day at | 
Beyruth, whilst the 92-metre wave failed to reveal | 
| watts and an aerial supported by ten towers, each 680 


itself for many hours each day even at Madeira, not- 


withstanding the fact that the distance between Poldhu | 


and Madeira is 1100 miles, entirely over sea, whilst 
that between Poldhu and Beyruth is 2100 miles, 
practically all over mountainous land. Our observa- 
tions went to confirm the fact that for waves between 
100 metres and 32 metres the daylight absorption 
decreased very rapidly with the shortening of wave- 
length. 

These results were so interesting and satisfactory 
that I immediately decided to try further tests over 
much greater distances. In October of this year, 
transmission experiments were carried out on a 32- 


metre wave from Poldhu to specially installed receivers | 


at Montreal, New York, Rio, Buenos Ayres, and 
Sydney (Australia). Although the available power 
utilised at Poldhu was only 12 kilowatts, it was at once 
found possible to transmit signals and messages to 
New York, Rio, and Buenos Ayres when the whole of 
the great circle track separating these places from 
Poldhu was exposed to daylight. During a complete 
day transmission at fixed intervals carried out last 
October with Sydney, New South Wales, that station 
received the Poldhu signals for 234 hours out of the 24, 
and a 48-hour test which was only completed on 
December ro fully confirmed the result. 

The tests from England to places situated south of 
the equator, such as Sydney, Buenos Ayres, Rio de 
Janeiro, and Cape Town, are particularly interesting for 
the reason that the waves have always in these cases to 
traverse what may be called a summer zone. They are 
therefore subjected to an averaging effect of conditions, 


which can never possibly exist when the transmissions | 
| essential for ensuring the carrying out of commercial 


take place only between stations situated in the northern 
or southern hemispheres. During November some 
successful receiving tests w-re carried out in England, 
from a low power transmitting station in Australia 
utilising waves of 87 metres. During the present 
month of December, trials have been continued with 
Canada, the United States, Brazil, the Argentine, and 
Australia, and also, for the first time, with Bombay 
and Karachi in India and Cape Town in South Africa. 
The power utilised at the Poldhu station during ali 
these tests was 15 kilowatts. 

The results have fully confirmed my expectations in 
regard to the behaviour of the various wave-lengths 
over such great distances, and I have no doubt that the 
information gained will render possible the installation 
of comparatively low power stations capable of estab- 
lishing and maintaining commercial services by day 
and by night between England and the most distant 
parts of the globe. 

The low cost of this system both in capital and 
running expenses, compared with that of the existing 
type of stations, must prove to be very great, and should 
bring about the possibility of a reduction in telegraph 
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rates for all long-distance communications, besides 
making direct communication with some of the smaller 
outposts of the Empire commercially remunerative. 
Already the size and power of some of the most modern 
long-wave stations was becoming a serious question 
The newly equipped 
station at Buenos Ayres, for example, which was 
designed primarily for communicating with Europe 
over a distance of about 6000 miles, employs 800 kilo- 


feet high. This station usually works on wave-lengths 
of about 12,000 and 16,000 metres. Another example 
is the British Post Office station which is being erected 
near Rugby, which, when completed, will employ 1roco 


| kilowatts and an aerial supported by 16 towers, each 
820 feet high, while the station being erected in the 
| Union of South Africa was designed on a similar 


gigantic scale. 

I am now firmly convinced that the beam stations 
employing only a small fraction of this power and 
much lower and fewer masts will be able to com- 
municate at practically any time with any part of the 
Empire, and I cannot refrain from expressing my 
strong personal opinion that these powerful long-wave 
stations will soon be found to be uneconomical and 
comparatively inefficient in so far as long-distance 
commercial communications are concerned. Although 
we have. or believe we have, all the necessary data 
for the generation, radiation, and reception of electrical 
waves, as at present utilised for long-distance com- 
munications, we are still far from possessing anything 
approaching an exact knowledge of the conditions 
governing the propagation of these waves through 
space. These results indicate quite definitely that the 
well-known Austin formula is inapplicable to these 
waves. Another formula will have to be devised, 
based on the results of further investigations. 

Reflectors of practical and economical dimensions 
are only efficiently applicable when short waves are 
used, and, although very long distances have been 
covered by these waves without the use of directional 
devices, I am convinced that these will be found to be 


high speed services. The disadvantageous effect called 
“fading” is sometimes a source of serious trouble 
when receiving signals transmitted by means of short 
waves, although much less serious than when waves 
of several hundred metres in length are employed. 
According to our experience, the use of reflectors 
diminishes fading, and also tends to overcome its effects 
by enormously increasing the strength and therefore 
the margin of readability of the received signals. 

Increasingly large and expensive reflectors could, of 
course, be used with longer waves than 100 metres, 
but the results of all recent tests seem to indicate that 
the shorter waves present the greatest advantages, 
one of the most important being that their reception 
is very much less liable to interference by the effects 
of atmospheric electrical disturbances, or ‘‘ X’s.”’ 

If these waves are destined to carry a considerable 
part of the most important long-distance telegraphic 
traffic of the world, it may well be necessary in the 
near future, by international legislation, to regulate 
their use and safeguard them from preventable 
interference. 
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The Leeds University Celebrations. 


throughout the British Empire and of learned 
societies and professional bodies gathered together at 
Leeds during last week to join with local bodies in 
congratulating the University of Leeds on the attain- 
ment of its majority—an event which coincides with 
the jubilee of the parent institution, the Yorkshire 
College of Science. In the course of a series of im- 
portant ceremonies spread over the whole week, the 
outstanding events were the sermon preached by the 
Archbishop of York in the Parish Church, Lord 
Balfour’s great speech at the University dinner, the 
eloquent words with which Sir Michael Sadler reviewed 
the University’s history, the addresses delivered by dele- 
gates at the official reception, and Sir Berkeley Moynihan’s 
brilliant survey of the record of surgery in Leeds. 

The wide and influential response to the invitation 
to participate in these celebrations is a tribute to the 
success which has attended the efforts of this young 
University. But it is not in this fact that the real 
significance of the gathering is to be found. Rather 
is it to be taken, first, as a demonstration of that fellow- 
ship within the world of learning which, important in 
its direct help to the advance of knowledge, may also 
exert a profound influence in producing a better under- 
standing between the peoples of different countries ; 
and, second, as evidence of the general recognition of 
the fact that of all the progress which has been made 
in education during the last fifty years, nothing has 
been so remarkable as the growth of the modern 
universities. Of this growth, the University of Leeds 
provides a good example, and it is perhaps to this 
more than anything that is due the representative 
character of last week’s brilliant assembly. 

The Yorkshire College of Science opened its doors 
on October 26, 1874, as the result of the efforts of a 
Yorkshire Board of Education the purpose of which 
was to bring about the development of scientific 
instruction in the county. The ground had been 
prepared for this new venture by the work-of the 
Mechanics’ Institutes, the formation of science classes, 
and the growing opinion in favour of scientific training 
as an aid to industry. Sir Michael Sadler puts forward 
the view that the aims of the promoters of the College 
were not so narrowly utilitarian as has generally been 
supposed, believing that they had in their minds a 
larger view of the purposes of the College than they 
thought it necessary to disclose. Their arguments 
were mainly based, however, on the industrial needs 
of the country, and they defined the objects of the 
College as being ‘‘ to supply instruction in those 
sciences which are applicable to the Manufactures, 
Engineering, Mining, and Agriculture, of the County 
of York, also in such arts and languages as are cognate 
to the foregoing purpose.” But, even if their aim was 
wholly utilitarian, it seems unnecessary to seek excuses 
for them. They were without question pioneers whose 
ideas were well in advance of general opinion, and their 
efforts achieved a notable development in higher 
education. Some there were who felt at the time of 
the establishment of the College that it was being 
confined within unduly narrow limits. Amongst these 
was Dr. Lyon Playfair, than whom the College could 
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have had no more competent adviser. Lord Frederick 
Cavendish, the president of the College, was also 
emphatic in urging the avoidance of a_ one-sided 
concern. It is clear, therefore, that, whatever may 
have been the opinion of the general body of promoters, 
there was influential and expert support for the opinion 
expressed in the columns of NATURE on October 14, 
1875: ‘‘ If the County is as earnest in furthering its 
welfare as we believe it to be, the institution ought nct 
to remain long on its present limited basis.” 

The widening of the curriculum of the College came 
about very quickly, and the cause of it was not primarily 
the pressure of outside opinion but the demand from 
within, coming both from the professors who were 
appointed to teach science and from the students who 
were in attendance for the purpose of studying science. 

3oth staff and students found the need for literary 
studies if their work was to secure its best results. 
Some credit for the development must be given also 
to the external examinations of the University of 
London, which demanded a wider range of knowledge 
than could be gained within the early curriculum of the 
College. It was the work of the Cambridge University 
Extension Lectures scheme which made possible, only 
three years after the beginning of the College, the 
addition of literary and historical subjects to its courses 
of study. The College took over the work of the Exten- 
sion Committee in 1877 and, in the following year, 
renamed itself ‘‘ The Yorkshire College.” In 1884 the 
Yorkshire College joined forces with the Leeds School 
of Medicine (which had been at work since 1831), and 
three years later attained university status by admis- 
sion into the Victoria University. In 1904, having 
unsuccessfully opposed the dissolution of this Federal 
University, the Yorkshire College secured an_ in- 
dependent Charter as ‘‘ The University of Leeds.” 

Perhaps the most remarkable thing about the history 
of the Yorkshire College and the University of Leeds 
is the fact that from its very beginning until the 
present day its growth has continued without cessation. 
In this it has more than kept pace with the development 
of public opinion in favour of university education and 
with the realisation of the value of scientific research. 
Its governing body, constituted on a representative 
basis, has been able to retain its independence while 
accepting large sums of money from the State and the 
Local Authorities, and from other contributing bodies. 
This position (not maintained without certain struggles) 
has enabled the University to develop in a way which 
would scarcely have been possible under restrictions 
imposed by external authority. The University has 
attached more importance to staffing than to buildings, 
and, though it may have suffered in appearance, its 
policy has been more than justified by its results. 
Served by men and women of distinction, performing 
work of high value, and having the advantage and the 
dignity of self-government, the University has attracted 
to its governing body men of great business capacity, 
and its affairs have always been managed with efficiency. 

The congratulations which have been showered upon 
the University of Leeds on the occasion of its jubilee 
indicate the general satisfaction of sister institutions 


, and the public with the manner in which a College 
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founded on unambitious lines has grown in the space 
of fifty years into a University with nearly 2000 
students and a staff of 268, constantly widening its 
range of studies, developing a strong Faculty of Arts 
while maintaining the distinction of its scientific work, 
retaining through all this expansion the atmosphere of 
friendliness in which it justifiably takes pride, and 
meeting its financial obligations in face of an annual 
expenditure increased in the space of six years from 
70,0001. to 173,000l. 


The University of Leeds is also entitled to congratu- 
lation for its present resolve to continue its progress in 
spite of the severe financial difficulties which stand in 
the way. It has set itself the great task of providing 
buildings worthy of its high purpose and of enlarging 
its endowment for scientific research. The purpose is 
one which deserves and will no doubt receive general 
commendation, and our best wish for the University 
is that its present enterprise will be crowned with a 
success equal to its past achievements. 


Obituary. 


Pror. IAROSLAV HLava. 


W ITHIN recent times the Czechoslovak nation has 

suffered several losses of eminent professors of 
its Charles’ (Bohemian) University, which have been re- 
corded in NATuRE. Prof. Iaroslav Hlava died in Prague 
in his seventieth year on November 1. Prof. Hlava 
was the senior of the medical faculty and its eminent, 
most representative member. He was professor of 
pathological anatomy and of bacteriology, but he had 
to establish the chair of that science for our nation, for 
up to the year 1882 it was represented only by German 
professors. He began his career as a demonstrator of 
Prof. Klebs in Prague and then studied under Conheim, 
Weigert, Wirchow, Recklingshausen, Cornil, Vulpian, 
and Stricker. 

Hlava became in 1884 associate professor, and in 
1887 ordinary professor; later he was dean of the 
faculty, and in 1906 Rector Magnificus of our Univer- 
sity. He was a great teacher of pathological anatomy. 
But he was also a well-known scientific investigator, and 
the number of his scientific discoveries and publications 
is too great to be mentioned here in detail. The princi- 
pal object of his investigations were the infectious dis- 
eases, the modern teaching of which celebrated its 
triumphs at a time when Hlava was a young man. 
Bacteriology was in our country closely connected with 
his name. His special study was that of exanthemata, 
especially of scarlatina and of exanthemic typhoid fever, 
but this investigation proceeded very slowly, owing to 
the scarcity of this disease, and was brought to a close 
only during the War. His other investigations covered 
histology, epidemiology, and parasitology. 

Hlava published most of his papers in the Bohemian 
language, and established for this purpose a special 
Collective Journal. To every paper a French résumé 
was added, and so Hlava’s work became known in 
foreign countries. How it was appreciated there is 
evident from the great interest by which his numerous 
papers were received at different scientific congresses, 
especially French, Russian, Polish, and Jugoslav. A 
proof of it is given by the fact that he was not only a 
member of Bohemian learned societies like the Bohemian 
Academy of Sciences, and president of our Medical 
Society and of the High Sanitary Council, but also 
president of the Bohemian national committee at 
many scientific congresses, and foreign associate of the 
Academy of Medicine in Paris, member of the military 
Medical Academy of Petrograd, and a number of other 
medical societies in various countries. He received three 
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high Serbian decorations. The imposing monument 
which exists in his wonderfully up-to-date Patho- 
logical Institute (called Hlava’s Institute) will be a 
permanent symbol of his scientific significance. 
BoHuUSLAV BRAUNER. 


CAMBRIDGE mourns the death, on December 7, of 
Richard Irwin Lynch, who for forty years was Curator 
of the University Botanic Garden. Mr. Lynch was 
born at St. Germans, Cornwall, in 1850, and went to 
Kew at the age of seventeen. He rose to the position 
of senior foreman, which he held until 1879, when he 
came to Cambridge. Of his many publications, all 
written in a fresh and charming style, perhaps the best 
known is his book on Iris. He is also well known by 
the Cineraria and Gerbera hybrids he raised. The 
University gave him an honorary degree of M.A. in 
1906, and in the same year he received the Victorian 
Medal for Horticulture from the Royal Horticultural 
Society. In 1923 he received the Veitch medal 
inscribed ‘‘ To R. Irwin Lynch for his work in Horti- 
culture.” He was an accurate botanist and an 
assiduous collector, and few of the present generation 
know how much Cambridge owes to him. On his 
retirement in 1919 he went to live at Torquay, a move 
deeply regretted by his numerous friends in Cambridge, 
who would have enjoyed his companionship, and been 
glad of his help and advice about everything to do 
with gardening. H. G.-C. 


WE regret to announce the following deaths : 


Prof. Hugo von Seeliger, professor of astronomy 
and director of the observatory at Munich, and 
formerly president of the Bavarian Academy of 
Sciences, on December 2, aged seventy-five. 

Dr. Otto Pufahl, professor of metallurgy in the 
mining department of the Berlin Technische Hoch- 
schule, on November 18, aged seventy. 

Dr. Carlo De Stefani, professor of geology and 
physical geography in the. Royal University of 
Florence, on December 12. 

M. Eugéne Simon, correspondant of the [aris 
Academy of Sciences in the section of anatomy and 
zoology, and author of the “ Histoire naturelle des 
Araignées,’’ on November 17, aged seventy-six. 

Dr. Felix Tannhauser, extra-ordinary professor of 
mineralogy and geology at the Technische Hochschule 
and the University of Berlin, on December 2. 
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Current Topics and Events 


In the Rationalist Press Association Annual for 
1925 there is an interesting and suggestive article by 


Sir Arthur Keith on ‘“ Capital as a factor in Evolu- | 


tion.”” The gist of it is that we see in the biological 
order a closely similar use of saving for the purpose 
of higher development to that which we see in the 
sociological order in the use of capital. Sir Arthur 
develops the argument in considerable detail both in 
the case of the fowl, where the yolk-saving habit is 
carried to a very high point, and also in that group of 
fishes which lie near the ancestral line of the higher 
vertebrates, namely, the Selachians (sharks, rays and 
dog-fish). The argument is a continuation of Francis 
Balfour’s discovery of forty years ago that the key to 
many of the obscure problems surrounding the develop- 
ment of the higher vertebrates may be found by study- 
ing the embryology ofthe Selachians. This is specially 
true of the structures which allow the young to draw 
their nourishment from the womb of the mother. 
The placenta is the most wonderful of these devices 
gradually developed. In the case of man it is just in 
the later intra-uterine period that the new and charac- 
teristic features of the brain and body are invented 
and worked out. 
argument to the period of dependence prolonged after 
birth and after childhood. Only capital, that is 
saving, makes this possible. Knowledge is absorbed 
and increased owing to the shelter and the leisure 
provided by capital. This is, of course, only one 
aspect of the case for capitalism, but for those who 
care first for the intellectual stability and progress of 
mankind it is perhaps the most important: it is 
unfortunately the most easily overlooked by the 
Communists either of Russia or anywhere else. 


AT a meeting of the Institution of Electrical 
Engineers on December 18, Mr. Donald Murray gave 


| 


We may then fairly continue the | 


a very interesting forecast of the telegraphy of the | 


future. It is common knowledge that the present 
system of telegraphy is far from satisfactory. Tele- 


the price would be appreciably greater than that of 
a good typewriter. A probable development would 
be the broadcasting of printed news by a teletype 
receiver which could be actuated through the 
ordinary telephone wire. The use of the teletype 
printer will shortly take place in the United States, 
as both the Western Union and the Bell Telephone 
Co. are offering facilities to business men. The 
continually extending use of automatic telephones 
and telegraphs will gradually reduce the number of 
telephone girls and telegraph operators. Another 
effect will be to speed up to the utmost limit the rate 
at which business men work. 


In the account of the experiences of the Mount 
Everest expedition which appears in the December 
number of the Geographical Journal, Mr. N. E. Odell, 
who climbed to nearly 27,000 ft., makes some import- 
ant observations with regard to the use of oxygen at 
high altitudes. He believes that if a man has been 
acclimatised at altitudes of say 22,000 or 23,000 ft., 
he can do without oxygen. Furthermore, he thinks 
that oxygen used liberally may be regarded as a 
source of danger by preventing the user from proper 
acclimatisation, and greatly increasing the chances 
of his collapse if the apparatus breaks down. The 
weight of the present apparatus, about 30 Ib.,. com- 
bined with its bulk, obviates any advantage to be 
gained from it. Mr. Odell records the interesting 
physiological fact that all members of the recent 
expedition who had served in previous attempts 
acclimatised quicker than new-comers. He concludes 
by stating his belief that Mount Everest can be 
climbed without oxygen, and that if a high climbing 
party carries it in future, it shouid only be in small 
quantities, as an emergency measure, and must be 
contained in much lighter apparatus. Articles by 
other members of the expedition give a full account 


| of the attempt on the summit, and are illustrated by 


graph lines could be loaded to many times their | 


present capacity without any change being necessary ; 
the delays occur at the sending and receiving ends. 
Mr. Murray points out that if printing transmitters 
and receivers were installed in each user’s office or 
home, it would be possible for him by means of 
automatic exchanges to receive or to send long 
printed messages over any distance in a few minutes. 
The method is past the experimental stage. The 
British Post Office has received and transmitted 
printed messages over considerable distances for 
several years. The introduction of automatic tele- 
graph exchanges is merely a question of time. In 
the new telegraphy any ordinary typist working at 
from 40 to 80 words a minute could send the message 


which would be received in full printed form in a few 
minutes’ time, no matter how great the distance | 


between the sender and the receiver. The main 
obstacle in the path of progress is the price of the 


teletype machines, but once the demand increased to | 


tens of thousands there is no reason to suppose that 
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| 


| 


a number of beautiful photographic plates. 


THREE recent papers on the laws governing popula- 
tion growth were discussed by Dr. T. H. C. Stevenson, 
of the General Register Office, at a meeting of the 
Royal Statistical Society held on December 16. Dr. 
Stevenson stated that the birth-rate for Europe as 
a whole, which during the nineteenth century, so far 
as covered by the official records, had not varied very 
greatly, took a sudden downward plunge with the 
advent of the 20th, and continued to fall, at an 
accelerating pace, until the outbreak of war in 1914 
spoilt the comparison. Germany was much more 
affected by this movement than England and Wales, 
where the birth-rate decline during the fourteen years 
before the war had been very similar to that of Europe 
generally. This fact might have contributed towards 
fixing the date for putting Germany’s war machine 
in motion. If the death-rate had varied without 
reference to population conditions, and in the opening 
years of the present century, the birth-rate also, this 
would make the future course of population all the 
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more difficult to prognosticate. The very suddenness 
of the change suggests interference with the laws 
of Nature, as by increased practice of contraception, 
rather than a change in the laws of Nature themselves. 


THE Natal Museum has issued two series of pictorial 
post-cards, ten in each series, illustrating the mammals 
of South Africa. They represent photographs of 
natural groups set up in the Museum and, as the 
groups have been mounted in natural attitudes and 
arranged amidst surroundings representing as closely 
as possible the special habitat of each species, the 
cards provide an excellent series of illustrations of 
the characteristic mammalian fauna of South Africa, 
mainly antelopes, but including elephant, rhinoceros, 
zebra, and lion. They are very pleasingly reproduced 
and of considerable artistic merit, and are, at the 
same time, an eloquent tribute to the fine work which 
is being done at the Natal Museum. With each 
series is issued a leaflet in which a reasoned plea is 
made for the international protection of the African 
fauna. The cards, by showing the reader of the 
pamphlet the beauty of what he is asked to protect, 
should be very helpful propaganda in enlisting 
practical support for the cause which Dr. Warren, 
as indeed all naturalists, has at heart. It is to be 
hoped that the series of cards will be extended to 
other groups of animals, for they must prove of great 
educational value as an aid to the teaching of natural 
history in the schools of South Africa. 


Dr. JOHANNES BCTTIKOFER, director of the Zoo- 
logical Garden at Rotterdam, has been elected a 
foreign member of the Zoological Society of London. 


THE Foulerton Awaid of the Geologists’ Associa- 
tion will be presented to Mr. A. L. Leach at the 
annual general meeting to be held next February. 
Mr. Leach was honorary secretary of the Association 
for the period 1913-1918. 


Tue Aerodynamics Experimental Department of 
the Royal Aircraft Establishments requires a number 
of test assistants. Applicants must have had tech- 
nical training to the standard of a degree in natural 
science or engineering, and be willing and medically 
fit to fly as observers. Applications, marked A. 43, 
should be sent to the Superintendent, R.A.E., South 
Farnborough, Hants. 


Pror. C. VERNON Boys has been awarded the 
second Duddell Memorial Medal by the Council of 
the Physical Society of London. According to the 
terms of the Duddell Memorial Trust, the award is 
‘for the advancement of knowledge by the invention 
or design of scientific instruments or by the discovery 
of materials used in their construction.”” The award 
to Prof. Boys was by a unanimous decision of the 
Council. 


Tur Safety in Mines Research Board requires the 
services for a year of an investigator to carry out 
work on the strengths of various structures for the 
support of underground workings in coal-mines. The 


No. 2878, 114] 


possession of a university degree or its equivalent in 
engineering is a necessity. Forms of application, 
returnable not later than December 31, can be 
obtained from the Under-Secretary for Mines, Estab- 
lishment Branch, Mines Department, Dean Stanley 
Street, S.W.1. 


Dr. F. P. StowELt has been elected as the first 
Aquarium Research Fellow of the Zoological Society 
of London. Dr. Stowell is a graduate of the Uni- 
versity of Liverpool, where he has been carrying out 
research in chemistry. The Fellowship, which is 
tenable for 3 years, is of the value of 350/. a year, and 
has been established for the investigation of the 
conditions affecting aquatic life in fresh and salt water 
aquaria. There were twenty candidates for the 
Fellowship. 


APPLICATIONS are invited by the London School of 
Hygiene and Tropical Medicine (Division of Tropical 
Medicine and Hygiene) for the post of assistant in 
helminthology. Candidates must hold a2 science 
degree and be qualified in medicine or veterinary 
medicine. Applications, with particulars of can- 
didates’ experience and research, copies of their 
scientific contributions, and the names of not more 
than three referees, must be received by, at latest, 
January 1, by the Secretary of the School, Malet 
Street, W.C.r1. 


THE Harrison Memorial Prize selection committee 
announces that it is unable to make an award of the 
Harrison Memorial Prize for 1924. According to 
the terms of the trust deed, the award is in the hands 
of a committee consisting of the presidents of the 
Chemical Society, the Institute of Chemistry, the 
Society of Chemical Industry, and the Pharmaceutical 
Society, and is given “‘ for the most meritorious and 
promising original investigations in any branch of 
pure or applied chemistry ”’ of the previous five years. 


THosE who have contributed to the proposed 
memorial to the late Dr. and Mrs. Augustus D. Waller 
will be glad to know that the sum of 2000/. has been 
subscribed towards the memorial at the London 
(Royal Free Hospital) School of Medicine for Women, 
and a trust deed has been drawn up embodying the 
resolutions of the final meeting of the Committee and 
subscribers held on July 17 last. The money has 
been handed over to the Council of the Medical 
School; it is being invested as a capital sum, and 
the interest will be applied for purposes of scientific 
research. The sum of about 105/. has so far been 
subscribed for the proposed memorial of a Waller 
Research Room at St. Mary’s Hospital. If the 
scheme does not materialise in a vear, the donors 
will be consulted as to the use of their money. A 
complete list of subscribers has now been prepared. 


CATALOGUE E issued by Messrs. Flatters and 
Garnett, Ltd., 309 Oxford Road, Manchester, lists 
the lantern slides which that firm has available for 
purchase or hire. It consists of no less than 100 
closely printed pages with a few representative 
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reproductions, and includes a wealth of subjects, 
mainly of a natural history type. The slides showing 
various plant associations should be particularly 
useful. There are numerous slides illustrating tech- 
nical features of botanical, geological, zoological, and 
related specimens, while sections of the catalogue 
are also devoted to astronomy, textile fibres and 
machinery, and soon. A useful index to the subject 
matter concludes the pamphlet. 


A BIBLIOGRAPHY of meteorological literature pre- 
pared by the Royal Meteorological Society with the 
collaboration of the Meteorological Office, Air Min- 
istry,tNo.'6, has recently been issued by the Royal 
Meteorological 7Society. The bibliography is now 
published in six-monthly parts; prior to 1921 it 
formed a part of the Society’s Quarterly Journal. 
The publication is of great value to meteorologists in 
different parts of the globe, especially as the science 
of the weather is now making such rapid advances; 
it helps the inquirer to sort out literature on the 
branch of work with which he is interested. The 
divisions deal with the physics of the atmosphere, 


the upper air, and with more ordinary topics such as 
temperature, rain, wind, atmospheric electricity, and 
weather forecasting. 


THE Institution of Heating and Ventilating 
Engineers is offering to assistants in the profession 
the following premiums: the Lumby, value I1o/. Ios., 
the Sirocco, value 1o/. 1os., and the Grenville, value 
5/7. 5s., each carrying a medal of the institution. 
The Lumby premium will for the best paper 
submitted dealing with, or any subject connected 
with, heating or hot-water supplies; the Sirocco 
premium for the best paper submitted dealing with 
ventilation and the general application of fans; air 
washing, air conditioning, dust and fume removal, 
mechanical draught, etc.; and the Grenville premium 
for the next best paper on any subject included in the 
above. Each competing essay must be written under 
a nom de plume, with the name and address of the 
sender in a separate sealed envelope, and be sent to 
reach the secretary of the Institution, 38 Victoria 
Street, S.W.1, not later than March 31 next. Further 
particulars are obtainable from the secretary. 


be 


Our Astronomical Column. 


BRIGHTNESS OF PLANETS AND Srars. — The 
Chaldaean (vol. vi. No. 21) contains an interesting 
article by C. Schoch on the brightness of stars and 
planets at various distances. The most recent values 
of the planetary albedoes are employed. The earth 
seen from the moon is of mag. — 16-6, but Mars seen from 
Phobos is —22°5, very little fainter than the sun seen 
from Jupiter, which is —23:2. The earth from Venus 
is — 6:5, seven times as bright as Venus from the earth. 


The brightest planet, seen from another planet, is 
Venus from Mercury, —7:7mag., the earth from 
Venus coming next with -—6:5. The moon from 


Venus is ; 

Of satellites seen from their primaries, our moon is 
very much the brightest, mag. — 12°55; the two next 
brightest are Phobos from Mars —8-o, and Io from 
Jupiter —7-7. The table emphasises the fact of the 
great superiority of our moon as a light-giver, com- 
pared with the combined light of the satellites of the 
other planets, even if all could be full together. 

The paper also gives the absolute magnitudes of 
several fixed stars. The three brightest are Deneb 
(a Cygni) —7-2, Rigel —5-8, Canopus — 4:2, but as 
their parallaxes are very small, there is considerable 
uncertainty about these values. 


—2° 


THE DISTRIBUTION OF ENERGY IN STELLAR 
SPECTRA.—An interesting paper by Dr. C. G. Abbot 
on this subject appears in the Astrophysical Journal, 
vol. 60, p. 87. In place of the bolometer which he 
used in his earlier investigations of energy distribu- 
tion, the author has employed a new type of radio- 
meter, specially designed by Dr. E. F. Nichols for 
this type of work and used with the Mount Wilson 
roo-inch telescope arranged in the Coudé form. The 
deflexions were read visually on a phosphorescent 
scale placed 5 metres from the radiometer mirror. 
Observations were made in this way at fifteen different 
wave-iengths in the spectra of nine bright stars, and 
the results (reduced to normal conditions by compari- 
son with solar observations) are given in diagram- 
matic form. It is interesting to note the very 
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pronounced double maximum in the case of Rigel, 
and also the fact that Vega and Sirius (which are both 
of type Ao) show different energy distributions—the 
point of maximum, in particular, being very different 
in these two stars. 

A tentative comparison is made of these curves 
with the theoretical “‘ black-body ”’ curves, and the 
diameters are computed of perfect radiators which 
would give emissions equal to those of the stars at 
the same temperatures. These diameters are found 


to compare favourably both with interferometer 
measures of stellar diameters and with Russell’s 
theoretical values. 

MECHANICAL ANALYSIS OF PERIODICITIES. — A 


problem of very frequent occurrence in astronomy 
is that of determining, from a set of observed values of 
a character (such as magnitude or radial velocity) 


which varies with time, the periodic time of 
variation. A mechanical method of solving the 
generalised problem has been applied by H. de 


Miffonis, and is described by him with detailed 
drawings in the Astrophysical Journal, vol. 60, p. 133. 
The principle underlying this instrument is to choose 
beforehand a definite length (e.g. 2 inches) to represent 
the required period, and then to alter the time scale of 
the observations by means of adjustable “‘ time bars ”’ 
until the period has the chosen length. The observa- 
tions are represented by black dots on celluloid 
Strips. Other dots are then arranged at intervals of 
two inches (in the time direction) on either side of the 
observation dots over the whole range of the instru- 
ment, and the time scale is adjusted by means of a 
hand wheel until these dots all lie as nearly as possible 
on a smooth curve. 

The machine appears to be rather elaborate for its 
purpose unless a great amount of such work has to be 
done, but a useful description is added of a graphical 
method of solving such problems, involving the same 
principle, which can be used if the number of observa- 
tions is insufficient to warrant the building of the 
machine as originally designed. 


Fe 
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STONE IMPLEMENTS FROM TEXAS.—In the Journal 
de la Société des Américanistes de Paris (vol. xvi. 
N. Sér.), Dr. Chas. Peabody describes a number of 
implements of chipped flint from Kerrville, 120 kilo- 
metres north-west of San Antonio. There are in this 
area a large number of mounds of small dimensions 
varying from five to fifteen metres in diameter. So 
far as observed, these were not burial mounds and 
they usually occur along water-courses, particularly 
on a tongue of land between two streams. The 
specimens were obtained entirely from the surface. 
They include hammer stones; chipped axes with 
platforms usually covered with the original crust, 
varying from five to twenty centimetres in length, 
and very rough; arrow-heads with and without 
tangs; lance points, ceremonial and other, a few 
resembling Solutrean feuilles de laurier, with an 
occasional tendency to the sinuous edge and alternate 
retouching; knives, sometimes with flattened bases and 
stop-ridges for hafting, showing a striking similarity 
to Upper Palzolithic knives and scrapers. Among 
the scrapers, side scrapers are rare, but great ingenuity 
was shown in forming “‘ snub-nosed ”’ scrapers ; while 
the long scrapers are identical with the grattoirs 
cavénés of the Upper Palzolithic. Other forms were 
drills and spokeshaves. Flints are never found on 
the mounds, but lying near by. The patina is varied, 
generally blue or white. As Kerrville lies at the 
point of contact (at the beginning of historical times) 
of the Shoshoneans, Athapascans, and Coahuitlans, 
variety is to be expected, and it may be possible to 
establish the existence of trade and trade routes. To 
this the discovery of a piece of haematite, which is 
not known to occur in the neighbourhood, appears to 
point. 


HumMAN MiGcratrions.—An analysis of human 
migrations by Dr. Réné le Conte in the current issue 
of Scientia suggests a classification into those which 
are caused by violence and those which were carried 
out peaceably. Each class is capable of further 
subdivision. There are, for example, the armed 
movements of whole peoples in search of new land 
to cultivate or new lands for pasture, the latter to 
be distinguished from nomadism. Next military 
conquest, and, thirdly, military colonisation, to 
which the system of marches instituted by Charle- 
magne is closely related. A further class of migrations 
consists of the flight of families and individuals from 
a conqueror or invader. Peaceful migrations may 
consist of a peaceful penetration, usually mercantile, 
by land or sea, such as gave rise to Syracuse and 
Carthage. Permanent trans-oceanic migration is ex- 
clusively a feature of modern times. Temporary 
and seasonal migrations, though falling within the 
class of pacific migrations, have contributed nothing 
to the formation of peoples, as those who take part 
in them return to their own countries when once 
their object has been accomplished. Peaceful migra- 
tions are of more importance than the warlike, as 
is borne out by the fact that 250,000 Austrians landed 
in the United States in 1909-1910, as against 200,000 
Wisigoths who crossed the Danube in A.p. 376. 

ARABIC NUMERALS.—Dr. Karl Mischke, in an 
article in Dey Stein der Weisen, Heft 14, in discussing 
the origin of the Arabic numerals, points out that the 
Roman numerals from 1 to 10 originated from the 
primitive custom of reckoning on the fingers of the 
two hands, and that it would be natural to assign 
the Arabic numerals to a similar origin. The Indian 
numerals do not at first sight appear to throw any 
light on the problem, but a comparison of archaic 
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Indian forms found in early inscriptions with Chinese 
figures, which show less divergence from their original 
form, does suggest a derivation similar to that of the 
Roman numerals. Whereas, however, the Roman 
figures are based upon the fingers held in an upright 
position, in the archaic Indian and Chinese script 
they are regarded as held horizontally, one, two, and 
three being represented by a corresponding number 
of horizontal strokes, four by the clenched hand with 
the fingers held vertically, the back being towards 
the observer, and five by a side view of the clenched 
hand with the thumb uppermost. The remaining 
digits are formed on the analogy of the Roman 
numerals, 5+1, 5+2, and 5+5=10, eight, however, 
being two fours, and nine, ten minus one. The 
rapidity in execution possible when a pen is sub- 
stituted for the Chinese brush is responsible for the 
curved form of the 2, 3, 8, and g in the Indian script, 
while the Chinese retains an angular or only slightly 
curved form. 

YELLOW FEVER IN NORTHERN BraAzi_.—While 
there was no reason to regard the yellow fever of 
Brazil as different from yellow fever occurring else- 
where, the micro-organism isolated from cases of the 
disease in Ecuador, Peru, and Mexico had not been 
experimentally demonstrated as the cause of Brazilian 
yellow fever. Indeed, two commissions, in 1919 and 
1921, had failed to isolate the Leptospira icteroides from 
several cases studied in Bahia. A joint commission 
of American and Brazilian workers, therefore, pro- 
ceeded to investigate the disease in Bahia in the latter 
part of 1923 and early part of 1924 (Hideyo Noguchi 
et al. in Monographs of the Rockefeller Institute for 
Medical Research, No. 20, August 1924). The com- 
mission succeeded in isolating two strains of Lepto- 
spira from two out of nine cases of yellow fever 
investigated, and these were proved by serological 
and other tests to be identical with the strains isolated 
elsewhere. 


THE Hair Tracts oF MamMMAts.—Prof. F. Wood 
Jones (Jour. Anat., vol. lix. pt. I, pp. 72-82) puts 
forward some interesting views of the causation of 
hair tracts in mammals, including man. While not 
denying the efficacy of other theories on the question 
to account in part for the facts observed, he is of 
opinion that the most potent cause in the production 
of hair tracts is the animal’s own peculiarities in the 
method of conducting the toilet of its coat. He bases 
his conclusions on the study of the habits of living 
marsupials and an examination of the tracts in 
embryos. He finds that the hair tracts, particularly 
the reversed or abnormal ones, coincide exactly with 
the direction in which the hair is combed during 
toilet operations, and he gives some very interesting 
observations on the way in which these operations 
are conducted and the specialisation of parts of the 
limbs for this purpose. He finds that the hair 
tracts of the adult, including the reversed tracts, 
are clearly shown in the embryo before it is able 
to influence the direction by scratching, and concludes 
that here there is a clear case of the inheritance 
of acquired characters, the whole complexity of 
reversals, whorls, and partings having been ingrained 
on the coat by the cumulative effects of the toilet 
methods of its ancestors. In this he supports and 
extends the views of Dr. Walter Kidd. 


GEOLOGY OF SouTH AUSTRALIA.—In the Trans, and 
Proc. of the Royal Society of South Australia, xlvii., 
1923, Sir Douglas Mawson contributes two papers 
on the geology of the South Australian Highlands, 
including one on the igneous rocks of the northern 
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Flinders Range, in which he records a further occur- 
rence of the primeval boulder clays belonging to the 
series now known as Adelaidean ; they have been often 
regarded as Lower Cambrian, but are now generally 
assigned to the Upper pre-Cambrian. In a paper on 
part of the South Australian Highlands north of 
Adelaide, he confirms the discovery by Dr. E. O. Teale 
of another locality of Permo-Carboniferous glacial 
deposits. Dr. Howchin describes the sections along 
the eastern side of the Gulf of St. Vincent and accepts 
the view that the chief fossiliferous beds are Miocene, 
and not Eocene as held by Tate; he shows that the 
Miocene has been extensively faulted and is covered 
unconformably by the Pliocene. 


STATISTICS OF OIL PRODUCTION.—Some interesting 
figures emerge from a perusal of a statistical report on 
petroleum production prepared by G. B. Richardson 
and others as a chapter of the Mineral Resources of 
the United States for 1922, issued last July. Up to 
the end of that year, the world’s cumulative output 
of petroleum, reckoning from 1859 when Drake drilled 
his now classical oil-well in Pennsylvania, amounted 
to more than ten billion barrels. Of this colossal 
total, three countries together have contributed go per 
cent., namely, the United States (62-3), Russia (19-0), 
and Mexico (8-8). In the year under review the 
highest single year’s output was obtained, 858,715,000 
barrels constituting the world’s production, this 
figure representing a 12 per cent. increase over the 
previous year (1921) and incidentally double the 
amount produced in 1914. During 1922 the United 
States produced nearly 560 million barrels of oil, due 
to the extraordinary flush output of the great fields 
of the Los Angeles Basin, California, those of the 
Mid-Continent and of the Gulf Coast regions; an 
increase of 18 per cent. over that country’s produc- 
tion in 1921, this figure represented 65 per cent. of 
the world’s total production for the same year, and 
8 per cent. of the world’s cumulative output since 
1859. These figures throw a flood of light on the 
economic position of the industry during the years 
1922 and 1923, which together have proved a period 
of extravagant over-production of petroleum resulting 
in a widespread slump in commercial activity, a 
serious depression from which the industry is only 
just showing signs of recovery. There is reason to 
believe that the figures for 1923, now just becoming 
available from authoritative sources, will eclipse 
those of 1922; these two years may well represent 
the peak of the world’s production“of oil, so that there 
is some ground for anticipating a gradual decline 
ultimately traceable from the current year. The 
other feature of 1922 worthy of note to British oil 
interests is that this was the year when Persia, by 
an output of 22,247,000 barrels, rose to fourth place 
on the list of producing countries; India came 
seventh with 8,529,000 barrels, Sarawak eleventh 
with 2,849,000 barrels, Trinidad next with 2,445,000 
barrels, Canada nineteenth with 179,000 barrels, and 
England last with 1000 barrels. Finally, in this year 
the United States exported 136,000 barrels of domestic 
crude oil (not refined products) to England, and 361,000 
barrels to Germany ; the major export of crude oil 
went to Canada, which received 8,194,000 barrels. 


HuMIDITY IN THE NETHERLAND INDIES.—In Verh. 
No. 8, vol. i., part 6 of the Publications of the Royal 
Magnetic and Meteorological Observatory of Batavia 
are published valuable results on relative humidity, 
tension of vapour, evaporation, and fog, discussed 
under the direction of Dr. C. Braak. The Dutch 
text gives much valuable data in considerable detail, 
and there is a brief English summary. At stations 
having no well-developed dry season, the mean monthly 
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values of humidity range generally between 85 and 
go per cent. Relatively low monthly values occur 
at stations which have a well-developed dry season ; 
the lowest monthly means occur mostly in September 
and range from 67 to 70 per cent. There is a great 
difference in the humidities at the high mountains 
of Java and those of Sumatra. The stations at the 
latter have a wet climate during the whole year, the 
lowest monthly average on Mt. Singgalang, in May, 
being 87 per cent., a value 17 per cent. above that 
on Mt. Pangerango in July. Considerable value is 
attached to wet bulb temperatures, and in Batavia 
when the wet bulb reading exceeds 26° C. the heat 
becomes troublesome. Evaporation is naturally much 
higher in the day than in the night ; at many stations 
it is more than ten times as great, as a result of the 
relatively high wind velocity and the relatively low 
humidity. A chapter is given on dew and morning 
fog, and during prolonged drought dew is said to 
compensate partly for deficient rainfall. Dense hazi- 
ness occurs in abnormally dry years, and in the 
eastern part of the Archipelago dense fog is sometimes 
experienced ; 1902 is especially mentioned for the 
worst fog for thirty years. The fog was dry and the 
nights were without dew ; on the east coast of Borneo 
high trees were not visible at a greater distance than 
20 metres ; dust is supposed to have taken some part 
in the phenomenon. 


Wuy WIRELESS WAVES BEND ROUND THE EARTH.— 
In the December issue of the Philosophical Magazine, 
Sir Joseph Larmor explains the bending of wireless 
waves round the earth as due to the presence in the 
upper atmosphere of electrons or light ions produced 
by the intense ultra-violet solar radiation (see also 
NATURE, November 1, p. Such ions would 
increase the speed of propagation of wireless waves 
by an amount proportional to their number per c.c. 
and to the square of the wave-length of the waves. 
To provide the necessary curvature of the path of the 
radiation round the earth, only about 500 ions per 
c.c. out of the 10% molecules per c.c. still present at 
a height of 50 miles from the earth’s surface are 
necessary. Absorption of the radiation would take 
place at low altitudes owing to the presence of gas 
molecules, and in the upper regions according to the 
number of ions per c.c. There would be a layer in 
the upper atmosphere through which radiation would 
be transmitted with little absorption, and the energy 
shed down to the earth from this laver would allow 
the signals to be received at the surface. 


650). 


Contact ELectrricitry.—Messrs. A. Coehn and 
A. Cuss, in the Zeitschrift fiiyv Physik of October 28, 
describe a series of experiments to determine the 
charges produced by contact between metals and 
dielectrics, in a high vacuum. They show that by 
heating the substances employed, so as to drive off 
all moisture and adsorbed gas, the results can be 
reproduced with certainty, and that the charge 
depends (a) on the nature of the metal, its position 
in the Volta series, that is to say, its tendency to 
give off electrons ; (b) on the power of the dielectric 
to take up positive metal ions. Mercury and the 
amalgams of the ‘“‘noble’’ metals were charged 
positively in contact with all the dielectrics examined, 
which included diamond, quartz fused and crystal- 
line, ‘‘ felsenglas,’’ sodium glass, ebonite, sealing-wax 
and amber. The amalgams of other metals were 
charged positively at low concentrations, the charge 
diminishing to zero as the amount of metal in the 
amalgam increased. For definite concentrations 
which differed for different dielectrics, the charges 
of the amalgams became negative, increasing as the 
amount of metal in the amalgam increased. With 
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diamond, even the amalgams of the alkali metals 
were positively charged for all concentrations. This 
implies that diamond in no circumstances takes up 
positive metallic ions. 

DENDRITIC STRUCTURES IN CARBON STEELS.—In 
a cast steel, the elongation, reduction of area, and 
angle of bending are always smaller than in forged 
steel of the same composition. The material is rather 
brittle and will not resist an impulsive force. These 
defects are generally considered to be due mainly to 
the dendritic structure, which reveals itself by macro 


etching. The removal of this structure is an im- | 


portant process in the treatment of steel. It is 
usually done by forging and annealing, and therefore 
a considerably larger size of ingot is required than that 
actually used. If, however, the dendritic structure 
could be removed by a simple process of heat treat- 
ment, this would be a great benefit to the metallurgical 
world. The question has been investigated by Mr. 
Torajird Ishiwara in a paper entitled “‘ The Effect of 
Impurities on the Dendritic Structure in Carbon 
Steels and their Diffusion at High Temperatures ”’ 
(Science Reports, Tohoku Imperial University, Series 
I. vol. xii. No. 4). He finds that the dendritic 
structure in ordinary carbon steel ingots is effaced 
at 100° or 200° below the liquidus line. This treat- 
ment, however, would spoil the material, since it 
would be badly overheated. It would appear, there- 


fore, that mechanical work is really necessary. The | 


author has found that quick cooling in the solidifica- 
tion interval favours the formation of dendrites in a 
steel ingot, and that carbon affects the crystallisation 
very little. Phosphorus has the most powerful effect 
of the other elements usually present, and, to a less 
extent, silicon and manganese. The minimum con- 
centrations of these elements which make the ingots 
dendritic are nearly equal to the maximum amounts 
actually present in ordinary steels. 


DIRECTION - FINDING BY Rapio.— The Radio 
Research Board is making an elaborate study of 
the variations of the apparent bearings of radio 
transmitting stations as determined by well-known 
radio methods of direction - finding. An account 
has recently been issued of the experiments which 
were carried out for the Board extending from 
February 1921 to March 1922. (Department of 
Scientific and Industrial Research: Radio Research 
Board. Special Report No.2: Variations of apparent 
Bearings of Radio Transmitting Stations. Part 1: 
Observations on Fixed Stations, February 1921- 
March 1922. By Dr. R. L. Smith-Rose. Pp. x+ 096. 
(London: H.M. Stationery Office, 1924.) 3s. 6d. 
net.) A number of directional radio receiving sets 
were erected at universities or Government experi- 
mental stations in Britain. The sites chosen were on 
flat open ground, and so far as possible trees, metal 
work, and overhead wires were avoided. Regular 
observations were taken of the radio bearings of many 
transmitting stations, chiefly in Europe, the positions 
of which were accurately known. Many thousands of 
observations were taken, and Dr. R. L. Smith-Rose 
has summarised the results. Unfortunately, no very 
definite results beyond those which are already 
known can be deduced. While extreme variations 
exceeding 60° were observed when determining the 
direction of Moscow from Aberdeen, a distance of 
1500 miles, almost equally large extreme variations 
were observed when determining from Bristol the 
direction of Poldhu. In all cases the variations were 
worst at night. The experiments were mostly con- 
fined to long waves having a range from 2000 to 9000 
metres. In most cases also they passed over con- 
siderable tracts of land in some portion of their path. 
In an introduction, Mr. F. E. Smith points out that 
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in the latter half of 1922 the investigation was 
extended to the comparatively short 450 metre wave 
which is used at present for commercial direction 
finding in Great Britain. It was possible with this 
wave-length to make experiments with waves that 
had passed entirely oversea. Under these conditions, 
comparatively satisfactory results were obtained at 
distances up to 100 miles, the maximum error being 
only a few degrees. We are looking forward with 
great interest to the further account of the experiments 
on short waves. 


Hyvac Oi, Pump.—The Hyvac Two-stage Rotary 
Oil Pump (sold by W. Edwards and Co., 8a Allendale 
Road, Denmark Hill, S.E.5), in common with other 
rotary oil and ‘‘ box’’ pumps, consists essentially of 
an eccentric steel cylinder rotating about a horizontal 
axis within a tank filled with oil of low vapour pres- 
sure. The inlet and outlet openings are close to- 
gether, one on each side of a single sliding steel vane 
which moves in the cast-iron pump casing, and, by 
means of a spring, is caused to bear continuously 
against the outer surface of the inner cylinder. The 
latter in its eccentric motion serves to trap and expel 
a ‘“‘parcel’’ of air in each revolution. The oil is 
sufficient to prevent leakage into the high vacuum. 
Two such units are mounted side by side on the same 
shaft and are connected in series—an arrangement 
which enables the pump to operate directly from 
atmospheric pressure down to pressures of the order 
of 1/1000 mm. mercury. The pump, which is Ameri- 
can in origin, is small in size and readily portable. It 
is relatively silent in working, a feature appreciated 
by most workers with “ box’’ pumps. The Hyvac 
pump, which marks, in our opinion, a real advance, is 
very suitable for furnishing a fore-vacuum for mercury 
vapour pumps. For its size it is rapid in action. 
Small discharge tubes can be exhausted in a few 
minutes, while in a test we find that so large a volume 
as 16 litres can be reduced from atmospheric pressure 
to 1/10 mm. in 30 minutes. The usual precautions 
must be taken. The oil must not be contaminated by 


| water or organic vapours, or the performance will 


suffer. The gland about the main shaft may need 
very occasional attention, and the small leather non- 
return valve in the outlet of the first-stage unit should 
be renewed from time to time if the efficiency is to be 
maintained and if excessive leaking back of oil into 
the trap provided is to be avoided. If the driving 
belt from the motor (which is of slow speed and 
preferably English) is not kept tight, slipping may 
occur when starting up against atmospheric pressure. 


BLUE ApsorPTION CompounDs OF IopINE.—G. 
Barger and F. J. Eaton have carried the research on 
the blue adsorption compounds of iodine a stage 
further in a paper published in the Jour. Chem. Soc. for 
November. The constitutive and ionic influences on 
the formation of the various blue addition compounds 
with iodine are discussed. Substances having crossed 
conjugated double bonds (e.g. y-pyrones) offer some 
of the best examples of the reaction ; but it is now 
shown that many derivatives of 1 : 3 diketohydrindene 
do not react with iodine. The presence of a crossed 
conjugated double bond is not enough to ensure 
adsorption of iodine. The same remark applies to 
the bridge oxygen atom. The effect of hydrogen ion 
concentration on the adsorption is investigated by 
carrying out the adsorption in a phosphoric acid buffer 
solution. Wide variations in concentration of the 
phosphate ion affect neither the rapidity of formation 
of the blue complex nor its intensity. The main 
factor influencing the adsorption is probably molecular 
weight ; itis probably not aconstitutive factor, because 
compounds of the most diverse constitution are capable 
of giving a blue adsorption complex with iodine. 
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[? is now generally accepted as a fact that in 

cellular animals the control of their living 
activities, including the repetition of parental char- 
acters, resides in that specially highly evolved 
protoplasm known as chromatin. It has also been for 
many years realised that the behaviour of the chromo- 
somes in mitosis—particularly their accurate longi- 
tudinal division—points to the linear arrangement 
of the different kinds of hereditary substance along 
the length of the chromosome. That this theoretical 
conclusion was accurate has been demonstrated beyond 
question by Morgan and his school. It has further 
been demonstrated that meiosis—the halving of the 
number of chromosomes in the gamete—is typically 
brought about by parasyndesis, the coming together 
of the homologous chromosomes in pairs. It is also 
the case that the two homologous chromosomes as 
they come together are similarly orientated: they 
are never “ heads and tails.” 

These facts appear to justify certain important 

general conclusions. 
_ (1) There exists an attractive force of a specific 
kind between particles of chromatin in the living 
cell. This is indicated (a) by the concentration 
of chromatin into chromosomes, and (b) by the 
approach of the chromosomes to one another in 
svndesis. 

(2) The intensity of this attraction can be caused 
to vary by conditioning factors (a) of an extrinsic kind, 
as shown by the influence of radium on the gonad 
nuclei of Ascaris, and (b) of an intrinsic kind in the 
life of the cell; for example, the intensity increases 
during the prophases (shortening of chromosomes) 
and dies away in later phases of mitosis so as to be 
overborne in the case of the daughter chromosomes 
by the counter-attraction towards the centrosomes. 
This diminution in intensity is particularly marked in 
such a case as the somatic nuclei of early stages in 
the development of Ascaris megalocephala, where the 
chromosome loses its cohesion to the extent of frag- 
menting into numerous small particles. 

(3) The intensity of attraction varies with the 
degree of likeness of the chromatin particles. This 
is indicated (a) by the localised clumping of chromatin 
at particular spots in the length of the chromosome 
(‘‘chromomeres ’’), (b) by the coming together of 
homologous chromosomes in syndesis, and (c) by the 
fact that in parasyndesis corresponding portions of the 
two chromosomes come together. 


1 Abstract of an address delivered by Prof. J. Graham Kerr as retiring 
president of the Royal Philosophical Society of Glasgow (Biological Section), 
on October 10, 1924. 


Cytology and Evolution.! 


NATURAL SELECTION, 

The view is taken that variability is to be regarded 
merely as a special case of the instability that is an 
inherent characteristic of all living substance, and 
therefore that it does not in itself call for special 
explanation. The idea that the hereditary substance 
(genes) is exempt from this general property, and 
stable and unvarying, is regarded as inherently im- 
probable. Nature selects not variations of organs or 
other parts but whole individuals, according to their 
degree of ‘‘ fitness’’ to their environmental conditions. 
As every individual is on one side or other of the 
normal line, the whole species is in direct touch with 
natural selection, not merely occasional individuals 
possessing some conspicuous abnormality of a particu- 
lar organ, and there is therefore ample material for 
selection to work upon. It must not be forgotten that 
the selection of individuals showing a particular varia- 
tion in detail necessarily involves the selection and 
consequent exaggeration of the tendency to develop 
that particular variation. This selection and _ in- 
tensification of tendency to vary in a particular 
direction has probably great directive influence in 
securing the continuity of evolutionary progress along 
definite lines. 

The criticism that natural selection accounts only 
for adaptive features is now of greatly diminished 
importance. Certain features are known now to 
exist by mere chance; for example, the red colour 
of many deep-water marine animals. The advance 
of knowledge is constantly enlarging the number of 
features recognised as adaptive. Above all, it is now 
being realised far more fully how the various parts of 
the individual are shackled together by physiological 
relations through the internal medium of the body 
and in other ways, so that a small adaptive change 
in one organ is liable to carry with it correlated changes 
in other features of the body, possibly far more con- 
spicuous and not in themselves adaptive. 

Finally, it must be remembered that evolutionary 
adaptation to the environment has no natural term, 
for the elusive environment is in a state of continuous 
change in relation to the organism. Evolutionary 
change is a function (in the mathematical sense) of 
environmental change. Such change occurs in the 
environment itseif—in the non-living environment— 
climatic or physiographical changes, or in the living 
environment—changes in the local fauna or flora ; or, 
on the other hand, the active change may be on the 
part of the animal itself—such as change of habit 
from aquatic to terrestrial or aerial, from terrestrial 
to arboreal, from salt-water to fresh-water. 


Progress in the Geological Survey of Great Britain. 


*~HE Summary of Progress for 1923 of the Geo- 
logical Survey of Great Britain and the 
Museum of Practical Geology! opens with the report 
of the Advisory Board. In this report we are 
reminded that in 1912 a Departmental Committee 
on the Science Museum and Geological Museum 
recommended the removal of the latter to a new 
building to be erected at South Kensington. The 
matter, shelved during the War, was not reopened 
until, in April 1923, the roof of the Geological Museum 
was found to be unsafe. It became necessary to 
close the Museum to the public, and later on to 
debar inquirers from access to the Survey offices, 
1 Department of Scientific and Industrial Research. Summary of 
Progress of the Geological Survey of Great Britain and the Museum of 
Practical Geology fer the Year 1923; with Report of the Geological Survey 
Board and Report of the Director. Pp. iv+173. (London: H.M. 
Stationery Office, 1924.) 4s. net. 
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the Library, and the Map room. We now learn from 


the report that, on careful consideration of the 
position, the Government decided after the close 
of 1923 to erect a new museum and offices for the 


Geological Survey on the site recommended by the 
committee. Many will feel regret that a building 
and a situation with many associations should 
be abandoned, but the advantages of the new site 
are manifest. The two great geological collections, 
one biologically arranged and illustrating stages in 
the evolution of life upon the globe, the other showing 
the forms of life which characterised each successive 
period in the history of the globe, will be side by side. 
It is to be expected also that adequate space will 
be provided not only for offices and workrooms, but 
also for the exhibition of minerals, rocks, and fossils 
now stored in drawers or overcrowded in exhibit:on 


so 
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cases. An overcrowded case produces a mere sense 
of bewilderment, and to say that some of the cases 
in the Jermyn Street Museum contain twice as many 
specimens as they can properly exhibit, is no over- 
statement. 

From the Director’s report, we learn that nine 
field-units have been engaged in carrying out the 
programme approved for the year. In the London 
district, surveying proceeded in the Romford map 
and was commenced in the country near Marlborough. 
But the bulk of the summary relates to re-examina- 
tion of coal-fields and their surroundings. In the 
Midland district, the various subdivisions of the 
Upper Coal Measures, including the Enville Group, 
have been recognised in the Coalbrookdale coal-field. 
The rocks examined range from pre-Cambrian to 
Trias. In the Yorkshire and Lancashire districts, 
advantage is being taken of the remapping of the 
Millstone Grit to examine the marine fauna, the 
Goniatites in particular, with the view of establish- 
ing a zonal sequence, the want of which has been 
much felt. The work in Lancashire has lain chiefly 
near Rochdale. In the Yorkshire district, the in- 
formation respecting boreholes and new sinkings 
in the ‘‘ concealed coal-field’”’ is being kept up-to- 
date with the idea of preparing a new edition of the 
memoir on that important investigation. In Cumber- 
land the sequence of limestones in the Lower Carbon- 
iferous Series has been established and work has been 
begun on the east side of the Vale of Eden. The 
correlation of the same limestones is being studied 
in Northumberland also, and the mapping of the 
Scremerston Series and of the Shilbottle Coal is well 
advanced. In Scotland, the Edge Coals of the 
Carboniferous Limestone Series are of scarcely less 
importance than those of the Coal Measures. Their 
examination is proceeding in Fife, the Lothians, 
Stirlingshire, Ayrshire, and Lanark. 

Among the publications of 1923, special mention 
must be made of four parts of the great monograph 
on Carboniferous plants by the late Dr. Kidston, 
a work which will be of high value all the world over 

The memoir on the Concealed Mesozoic Rocks of 
Kent is another notable contribution to paleontology, 
as well as to the stratigraphy of the south-east of 
England. 

Two remarkable maps, issued, among others, 
during the same year, are of the highest interest 
to all geologists. One, of the Assynt district, is a 


special map made up of parts of the four one-inch 
sheets, 101, 102, 107, 108; the other, Sheet 44, illus- 
trates Mull and its surroundings. To do justice to 
the geology without obscuring the topography was 
scarcely possible on so small a scale, but both maps 
are remarkable examples of detailed mapping and 
skilful mechanical reproduction. 

The memoir which has been issued on the country 
around Flint, Hawarden, and Caergwrle® gives the 
results of a re-survey which commenced in I9gI0. 
The area described extends from the Vale of Clwyd 
to the peninsula of Wirral and includes the southern 
part of the Flintshire Coal Field. Probably in no 
other part of Great Britain do the Lower Carbonifer- 
ous rocks show more remarkable changes than between 
north and south Flintshire. They have not been 
re-surveyed and the identity of the Millstone Grit 
is still in doubt, but it may be expected that the 
fossils, when opportunity occurs of collecting them, 
will throw light on the correlation, especially when 
taken in conjunction with the zonal work in progress 
in Yorkshire. The folding and faulting of the region 
are of high interest and complicated. A long ‘dis- 
sertation upon them, not easy to follow, forms the 
subject of Chapter ii. 

The district which Mr. Osborne White describes 
in the Memoir on the Country near Brighton and 
Worthing * has been rendered classic by the labours 
of Mantell, Martin, and Dixon. The formations range 
in age from Wealden to London Clay, and in his 
account of them, Mr. White has added many observa- 
tions of his own to the work of previous workers. 
Chapter vii., dealing with the superficial deposits, 
is of much interest. It contains detailed accounts 
of the raised beach arid the overlying Coombe Rock, 
each of which is made the subject of suggestive 
speculations. A word must be said for the plates. 
All are good, but Plate 1, in particular, gives an 
admirable representation of the features of a broad 
landscape. 


2 “ Memoirs of the Geological Survey : England and Wales. Explanation 
of Sheet 108: The Geology of the Country around Flint, Hawarden, and 
Caergwrle.”” By C. B. Wedd and W. B. R. King; with Contributions by 
G. W. Lamplugh, Dr. H. H. Thomas, W. C. Simmons and T. C. Cantrill. 
Pp. viii+222+6 plates. (Southampton : Ordnance Survey Office ; London : 
E. Stanford, Ltd., 1924.) 6s. 6d. net. 

3 “ Memoirs of the Geological Survey : England and Wales. Explanation 
of Sheets 318 and 333: The Geology of the Country near Brighton and 
Worthing.” By H. J. Osborne White. Pp. vi+114+4 plates. (South- 
ampton: Ordnance Survey Office; London: E. Stanford, Ltd., 1924. ) 
os. Sd. net. 


‘Research in Optics. 


‘THE volume referred to below ! contains a number 

of papers first published during the years 1921 
and 1922 by the staff of the Optics Division of the 
National Physical Laboratory. They have already 
appeared separately in the publications of various 
societies and elsewhere, to which reference must be 
made for the several discussions. A casual reader 
would be likely to comment upon the diversity of 
the subjects which are dealt with, but doubtless this 
is to be explained as the result of the numerous 
problems which arose during the War. In spite of 
this diversity, the volume embodies several theoretical 
papers of considerable value which have received 
notice in the newer editions of the well-known books 
of Southall, Czapski, and others. Amongst these 
may be instanced the discussion of the classification 
of optical instruments (No. xvii.). 

The experimental side of the work is also well 
represented. It is instructive to notice how the 
‘principle of substitution’’ can be applied in re- 
1 « The National Physical Laboratory. Collected Researches.’’ Vol. 17. 
1922, Pp. v+353. (London: H.M, Stationery Office, 1922.) 17s. 6d. net. 
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fractometry, goniometry, and curvature measure- 
ments, for the enhancement of the accuracy of 
measurements, and though in many cases the methods 
described are available for use only in a highly 
equipped laboratory where measurements of precision 
are required, vet such methods as that described in 
the paper on the photometry of optical instruments 
should find a place in the practice of every optical 
workshop. 

A brief notice such as the present is not the place 
for detailed criticism of papers the majority of which 
have been already discussed. Nevertheless, there are 
papers which only seem to point the way to a very 
much fuller treatment of the subject. ‘In a paper 
on the position of best focus in the presence of 
spherical aberration, it is stated to be erroneous to 
suppose that “‘ geometrical] reasoning leads in a 
number of important practical problems to con- 
clusions at variance with those which would be 
deduced directly from a wave theorv of light propaga- 
tion.” The paper goes on to show that in the presence 
of simple spherical aberration, the points of greatest 
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axial intensity of light (deduced by the wave theory 
on the basis of least variation of phase, and by a 
corpuscular or ray theory on the basis of the centre 
of gravity of axial ray intersections) would agree as 
estimated by these two theories. The paper does 
not show, however, that the point of greatest axial 
intensity is necessarily taken as the best focus when 
visual or photographic observation is made, and 
indeed nothing but experiment can settle such a 
question. Further, the ‘“ best focus "’ in geometrical 
optics has been universally assumed to be coincident 
with the circle of least confusion, which is far from 
the point of greatest axial intensity when spherical 
aberration is present. In fact, the present writer’s 
experience has been that the statement quoted above 
is by no means so erroneous as the author of the 
paper referred to believes. There are many such 


questions in optics which cannot be settled by a 
short mathematical or geometrical discussion, and 
the paper thus indicates the necessity of a very much 
wider inquiry. 

There is no doubt that the writers of these papers 
will face many problems of difficulty in the immediate 
future. Much is to be hoped from a collaboration of 
mathematician and experimenter in investigations 
which need the services of both. The production and 
use of non-spherical glass surfaces on a commercial 
scale for instrumental work is very largely waiting ac- 
complishment, and there are other ‘‘ major researches ” 
quite worthy of the efforts of any workers. The staff 
of the National Physical Laboratory has, however, 
unique opportunities gettiny into touch with 
industry, and aid will doubtless be given where it is 
most required. 


of 


Terrestrial Magnetism in France. 


"THE work referred to below! contains in twelve 

pages summaries of seismological and meteoro- 
logical results at Parc St. Maur from 1915 to 1922. 
The remainder of the volume is devoted to terrestrial 


magnetism. The longest single article is one by the 
late M. C. Dufour, discussing the magnetic records 


of 1922 at the Observatory of Val Joyeux, of which 
he was in charge. M. Dufour’s death in August 1923 
is recorded with regret. Hourly values at Val Joveux 
are confined to 6h., 12 h., 18 h., and 24 h., except on 
the international quiet days, when all hours are in- 
cluded. The daily mean from the whole 24 hours 
and the general character are given, however, for each 
day. From 1921 to 1922 westerly declination, in- 
clination, horizontal force, and vertical force all fell 
by 0-4, 9y, and respectively 

Papers by MM. Berthelot, Mathias, and others 
record the progress of the magnetic survey being 
prosecuted at present in France. It is explained that 
adequate financial provision has as yet been made only 
for the field-work. Mme. de Madinhac, one of the 
lady members of Prof. Maurain’s staff, contributes a 
paper giving the values of the magnetic elements on 
January 1, 1921, in the chief places of each department 
of France. These are based on Angot’s results for 
1911, and on values of secular change derived after 
Angot’s example from twelve observatories of Western 
Europe, which include Eskdalemuir, Greenwich, and 


1“ Annales de l'Institut de Physique du Globe de l'Université de Paris 
et du Bureau Central de Magnétisme terrestre,’’ publi¢es par les soins de 
Ch. Maurain. Tome II. Quarto, pp. 146. Paris: Les Presses Universitaires 
de France, 1924. 


Kew. A second lady member of the staff, Mlle. 
Homery, arrives in a similar fashion at corresponding 
results for North Africa, and also deals in a separate 
paper with results from 422 stations in Western and 


French Equatorial Africa. Charts for the epoch 
January I, 1921, are given in each of these three 
papers. Even in the case of France the secular 


change data available do not appear altogether above 
suspicion, especially in the case of horizontal force 
and dip. M. Rohan Chabot deals with magnetic 
observations made during 1912-13 in an expedition 
to Angola and Rhodesia. 

Work of a more theoretical character is represented 
by a calculation of the vertical electric current derived 
from a line integral of magnetic force round an area 
includifg the greater part of France. The direction 
found ior the current is upwards, but the amplitude, 
0°0043 ampere per square kilometre, is of the same 
order apparently as the probable error. 

An interesting paper by M. C. E. Brazier discusses 
the relations between magnetic disturbance at Parc 
St. Maur and Val Joyeux and sunspot activity. For 
disturbance, use is made of an arbitrary scale due to 
Moureaux. The period 1884 to 1917 is divided into 
three 11-year periods, which are dealt with as a whole 
and separately. As has been found in England, dis- 
turbance shows a well-marked annual period. The 
spring maximum, near the end of March, exceeds the 
autumn maximum, which occurs early in October. 
At the end of the volume there are reproductions of 
the most disturbed curves of the year at Val Joyeux. 

C. CHREE. 


Technical Education in Relation to Paper-making. 


‘T’HE Board of Education has recently issued a 
report on technical education in England for 
the paper-making industry.' The report directs 
attention to the relatively small number of employees 
engaged in the manufacture of paper as compared 
with those of other trades such as engineering, 
textiles, iron and steel, but emphasises the point 
that the importance of the industry is probably 
enormously greater than the numbers employed would 
suggest, especially so where regard is paid to the 
uses of its products in commerce, education, and 
public administration. 
Three points in the present development of the 
industry are important. These are: 
(1) The development of the machines and other 
plant in use, so that the greater output is obtained 


1 Board of Education : Report of H.M. Inspector on Technical Education 
in England for the Paper-making Industry. (I.ondoa: H.M. Stationery 
Office, 1924.) 6d. net. 
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at a less cost and a much increased speed. Up-to- 
date machinery is capable of producing paper such 
as “news,’’ from a previously prepared pulp, in 
reels more than 200 in. wide, at a speed of more 
than 8oo ft. per minute. 

(2) Side by side there a tendency towards 
larger mills and to the production of a particular 
paper for specific uses in any one mill. 

(3) The gradual recognition of the aid which 
chemistry and engineering can render to the industry. 

It would appear that the paper manufacturers of 
England are behind their American and continental 
competitors in their willingn.ss to utilise the services 
of highly skilled specialists. The products of the 
English mills do not suffer in comparison with those 
of other countries, but if the future is to be secure, 
quality must be maintained and costs of production 
reduced. This can be accomplished only by attention 
to scientific methods and the systematic technical 


is 
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education of those engaged in the industry. The 
close co-operation of the engineer and chemist is 
essential. Encouragement is found in this direction 
in the formation of a technical section of the Paper- 
makers’ Association, the aim of which is to foster 
the development of the industry along such lines. 

Full-time courses of instruction in paper-making 
and allied subjects (chemistry, physics, etc.) are 
provided at the Manchester College of Technology. 
At the Battersea Polytechnic, London, such courses 
are also available, together with specialised instruc- 
tion on the engineering side of the subject and 
on paper testing. Part-time courses (evening) are 
provided at these centres and at one or two other 
institutes. 

The writer of the report has had the advantage 
of discussion with leading technologists connected 
with the industry, and makes recommendations 
concerning the further development of instruction 
by way of organised courses. 


University and Educational Intelligence. 


BIRMINGHAM.—The following doctorates have been 
awarded, the subjects of the theses being indicated 
in each case 

D.Sc. (Botany), Mr. C. H. Gadd (‘‘ Phytophthora 
Faberi,”’ and ‘‘ The Swarming of Zoospores of Phyto- 
phthora Faberi,’ and other papers); (Electrical 
Engineering), Abdel Aziz- Ahmed (‘‘ Theoretical and 
Experimental Study of the Electric Field in an Electro- 
lytic Cell,” ‘‘ Variation of Magnetic Potential,” In- 
vestigation of Magnetic Leakage,’’ and other papers). 
Ph.D. (Biochemistry), Mr. W. S. Shaw (‘‘ The Roéle 
of Silica and Phosphorus in Plant Growth and their 
Inter-Relations,’’ and other papers) ; (Civil Engineer- 
ing), Mr. H. V. Budgen (‘‘ Fatigue of Metals ’’) ; 
(Electrical Engineering), Mr. O. R. Randall (‘‘ The 
Behaviour of certain Semi-Conductors in Electric 
Circuits’); (Metallurgy), Mr. L. F. C. Northcott 
(‘ The Condition of Carbon in Iron”’). 

CAMBRIDGE.—MTr. G. Stead, Clare College, has been 
appointed University lecturer in physics as applied to 
medical radiology. Dr. A. J. Copeland, Pembroke 


College, has been appointed assistant to the Downing | 


professor of medicine. The Gordon Wigan Prize for 
research in chemistry has been awarded to E. H. 
Warren, Jesus College, for an investigation on ‘‘ The 
Configuration of the Ammonium Ion.” 

It is of interest to note that of the eight successful 
candidates from the University in the last open com- 
petition for the Indian Civil Service, the top six 
studied mathematics or natural science in their Cam- 
bridge course. 

EpINBURGH.—At the meeting of the University 
Court on December 15, it was decided to proceed at 
once with a scheme for the extension of the Depart- 
ment of Surgery in connexion with the grants recently 
received from the Rockefeller Foundation for the de- 
velopment of clinical teaching and research. 

Dr. A. H. Freeland Barbour has made a further 
donation whereby the income of the Freeland Barbour 
Fellowship, awarded in each alternate year to the 
graduate in medicine who has taken a high place in 
anatomy, physiology, and pathology, and is judged 
most capable of carrying out research in midwifery 
or in diseases of women, will be increased from 120/. 
to 

Approval by His Majesty in Council of the Court’s 
Ordinance No. 45 (Foundation of the Chair of 
Organisation of Industry and Commerce) was inti- 
mated. This increases the number of professorships 
in the University to 55. 


no. 2878, 114] 


MANCHESTER.—Dr. W. H. Wood, lecturer in 
anatomy and tutor to the Faculty of Medicine, has 
resigned in consequence of his appointment to the 
Derby chair of anatomy in the University of Liver- 
pool. Mr. H. G. Jordan, lecturer in mechanical 
engineering in the Faculty of Technology, has also 
resigned. Mr. Jordan has been a member of the 
staff of the College of Technology for forty-two years, 
and associated with the Faculty of Technology since 
its inception in 1906. - 

Mr. John Orr, at present Secretary to the Kent 
Rural Community Council, has been appointed 
adviser in agricultural economics under the Ministry 
of Agriculture and Fisheries Advisory Scheme, with 
the status of senior lecturer in the Faculty of Com- 
merce and Administration and in the Department of 
Economics. 


Dr. W. R. CoopE ApaAms has been appointed an 
assistant lecturer and demonstrator to Faraday House 
Electrical Engineering College. 


Dr. J. Rertry, Assistant State Chemist to the Irish 
Free State, has been appointed professor of chemistry 
in University College, Cork (National University of 
Ireland), in succession to Prof. A. E. Dixon. ; 


Pror. GERLACH of Frankfort has been invited to 
occupy the chair of physics at the University of 
Tiibingen in succession to Prof. F. Paschen, who was 
recently appointed president of the Physikalisch 
Technische Reichsanstalt in Berlin. 


THE chairs of mathematics and English in the 
University of Tasmania, Hobart, will be vacated at 
the end of 1925. Applications are invited for them. 
Particulars of the posts may be obtained from the 
Agent-General for Tasmania, Australia House, Strand, 
W.C.2. The completed forms of application must 
ba received by the Agent-General by January 31 at 
atest. 


A DESCRIPTIVE list of ‘‘ Government publications 


| useful to teachers ’’ as source books has been published 


by the United States Bureau of Education as Bulletin, 
1924, No. 23. Its object is to meet a growing demand 
among teachers for primary sources of information 
to supplement text-books. The demand is especially 
urgent where the “ project’ method of instruction 
has been adopted. The list (34 pages, price ro cents) 
is a handy guide to the publications of general interest 


| of the United States Government—“ the greatest of 


modern publishers.” 


A PRELIMINARY programme has been issued of the 
thirteenth annual Conference of Educational Associa- 
tions to be held at University College, Gower Street, 
London, W.C.1, on January 1-8, under the presidency 
of Prof. E. A. Gardner, vice-chancellor of the Uni- 
versity of London. The presidential address, on 
“Examinations: their Use and Abuse,”’ will be 


| delivered on the first day of the conference. Among 


the lectures which have been arranged are the 
following : ‘‘ The Biology of some Commen Animals,” 
by Mr. Julian S. Huxley, on January 2; ‘“‘ The 
Measurement of Stellar Distances,’’ by the Astronomer- 
Royal, on January 3; ‘‘ Geography and the League 
of Nations,’ by Prof. H. J. Fleure, on January 8 ; 
“The Evidence for the Existence of Environmental 
Influence on the Course of Heredity,’ by Prof. E. W. 
MacBride, on January 8. Railway vouchers for 
return tickets for the meeting for single fare and a 
third can be obtained from the secretaries of the 
affiliated associations. A publishers’ exhibition will 
be open in the Memorial Hall on January 2-7. The 
honorary organising secretary and treasurer for the 
conference is Miss Busk, 14 Taviton Street, W.C.1. 
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Early Science at the Royal Society. 


December 28, 1664. Dr. Pell, upon occasion given 
by Sir Robert Moray, mentioned that he had at his 
country-house in Essex a wooden hoop, made by his 
directions in the year 1645, of twenty inches broad, 
representing the ecliptic, and at Amsterdam by Mr. 
Bleau lined with as much of the paper of Mr. Bleau’s 
largest globes, as comprehends all the fixed stars 
within 10 deg. of the ecliptic on either side, but with 
the constellations inverted, as they stand in the 
heavens; the use of this being not only to help 
young observators, but also for the genuine representa- 
tion of the variety appearing in the motion of the 
planets. He mentioned that he was willing to leave 
it with the Society when they shall have a fit reposi- 
tory to keep such instruments in. 

December 29, 1686. Mr. Hooke read a further 
continuation of his discourse about shells, wherein 
he considered the structure of the nautilus, tending 
to prove, that though it be true, that there is no 
animal known resembling in all points the lineaments 
of those lately produced by himself ; yet that it is not 
a sufficient argument to evince, that there is not for 
ever any such animal in rerum natura. 

December 30, 1663. It being moved that it might 
be considered to make a standard of cold, it was 
suggested by Mr. Rooke, that this might conveniently 
be done by observing the degree of cold, which freezes 
distilled water, and by marking thereupon the 
expansion of the liquor in the weather-glass.—The 
difference of eels being discoursed of, and Mr. Hen- 
shaw mentioning the experience which the keeper 
of the eel-boat upon the Thames had of this sort of 
fish, he was desired to make what inquiry he could 
of that person concerning their difference, food, etc. 
The operator was ordered to provide some eels, and 
to put them into several waters, as river water, 
conduit water, etc., to see in which of them they will 
thrive best.—The business of propagating cider-fruit 
being again spoken of, the lord Ashley commended 
the red-streak, and especially the red red-streak for 
yielding a very rich liquor of a long duration, and for 
being a constant bearer. Mr. Boyle moved that 
some of the red-streak cider might be distilled and the 
spirit of it compared with wine. The lord Ashley 
offered a bottle for the trial. 

1675. There was read a letter to Mr. Oldenburg 
from Mr. Newton, in answer to what had been written 
to him by Mr. Oldenburg concerning the want of 
success of his experiment made with a glass rubbed. 

December 31, 1668. Dr. Wren produced a vessel 
contrived by himself to cure smoaking chimneys, 
which he affirmed had proved very effectual by divers 
trials. It was delivered to Mr. Hooke. 

January 2, 1666/7. Mr. Hooke brought in the 
formerly proposed bucket for fetching up earth or any 
other solid body from the bottom of the sea. It was 
ordered, that care should be taken so to fit it, that the 
springs might go off both together, and that easily 
and certainly, and when it meets with soft ground, as 
well as hard ; as also to grate it over. 

1667/8. Mr. Panton appearing before the council, 
and expressing his desire for their assistance in pro- 
moting his design to establish a royal academy for 
educating of young gentlemen in good manners, 
languages, arts and sciences, and generous exercises ; 
the council upon deliberation returned this answer, 
that though they well approved of this design, and 
were very desirous to promote it, each for himself, 
vet as they were a body, it was not their practice to 
intermeddle with any business, but such as either arose 
from among themselves, or came to them by way of 
reference. 
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Societies and Academies. 
LONDON. 


Aristotelian Society, December 1.—J. A. Smith: 
Prof. Alexander’s notion of ‘“‘ space-time.’’ The 
notion of space-time is equated by Alexander with 
that of pure motion. The elucidation of motion is a 
prime requisite for science. Alexander’s aim is to 
help us to apprehend it immediately. Our difficulty 
in doing so is because we are sensitive and not purely 
intuitive beings. To remedy this we must endeavour 
to remount the stream of experience to its sources 
and reach a state of pure intuition. Pure motion 
is the simple intuition we then attain. We apprehend 
it not by definition but by a refinement of sensible 
motions and of mathematical motion. It is for 
science the surest and best hypothesis capable more 
than any other offered basis of supporting its 
structures. 


Linnean Society, December 4.—A. Bb. Rendle: 
Raffiesia Arnoldi R. Br. and Brugmansia Lowit 
Becc., specimens sent for the British Museum by 
Mr. Edward Jacobson of Fort de Kock, Sumatra. 
They came from a forest at 800-1200 metres, near the 
west coast of Sumatra. Both plants are parasitic on 
the roots of a vine (a species of Cissus), and, except 
for slender threads permeating the tissue of the host, 
consist merely of a large flower, which in the Rafflesia 
measured 18 in. across.—L. J. Wills : The morphology 
of the Carboniferous scorpion, Eobuthus Fritsch. 
The specimen described was found near Chirk, N. 
Wales. It agrees fairly closely with Mr. R. I. Pocock’s 
description of Eobuthus holti. The chief interest lies 
in the detailed structure of the chitinous test, which 
has been largely extracted from the shale in which it 
lay. The microscopic structure of the pecten can be 
closely matched in recent scorpions, even to the 
sensory papille. No stigmata occur on the sternites, 
but a thin hairy skin lies above the lobes, which no 
doubt protected the respiratory apparatus.—WMiss 
V. Hay: Young and adult stages of Sophora tetraptera. 
Juvenile leaf-forms persist during several vears on the 
seedlings of Sophora tetrvaptera and var. microphylla, 
and var. prostvata. Thus there appears to be one 
species with three varieties, or there may be three 
closely related species existing side by side under 
identical conditions.— Miss Violet M. Grubb: The 
development and liberation of spermatia in some 
undescribed cases among the Red Alge. In Nito- 
phyllum Hillie Grev., each antheridium mother-cell 
puts up in succession three beak-like protuberances, 
enclosed in the gelatinous extended mother cell-wall. 
The contents escape when ripe through an apical 
slit as a single spermatium clothed in a delicate wall. 
A similar development is found in Callithamnion 
brachiatum Bornem., where the antheridia are borne 
in clusters on the terminal pinne; secondary and 
tertiary antheridia grow up-within the empty sheaths 
of the primary ones. " 


Royal Meteorological Society, December 17.— 
C. E. P. Brooks: The problem of mild polar climates. 
If there were an ice-free polar ocean just warm enough 
to prevent freezing at the pole and with a temperature 
increasing southwards at a uniform rate, and if a 
small decrease of temperature occurred uniformly 
over this ocean, a small polar ice-cap would form. 
If the temperature continued +o fall, the growth of 
the ice-cap would become more and more rapid, until 
a point was reached beyond which the ice-cap would 
continue to grow without any further fall of tem- 
perature. This “ critical temperature ”’ is only about 
0° below the freezing-point ; a fall of temperature 
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of 0°-25a would give an ice-cap with a radius of one 
degree of latitude, a fall of 0°-3a would give an ice- 
cap with a radius of about 25 degrees of latitude. 
The ‘“‘ akryogenous ’’ temperature, which the present 
Arctic Ocean would take up in winter if sea-water 
did not freeze, is about 270°a. Hence a rise of the 
akryogenous winter temperature by only four or five 
degrees would suffice to cause a mild climate in winter. 
The land and sea distribution during Middle Eocene 
and Upper Jurassic times would give akryogenous 
January temperatures in latitude 75° N. of 278°-6a 
and 280°-8a respectively. Since these are well above 
the freezing-point they represent also the real tem- 
peratures. There is therefore a meteorological basis 
for mild polar climates. The Arctic Ocean has 
become ice-free once, possibly twice, since the Quater- 
nary Ice Age, the second occasion falling in historic 
times.—Sir Napier Shaw: Winds and temperature 
in a dry atmosphere. The convection of dry air 
upward and downward and the distribution of tem- 
perature and potential temperature contingent there- 
upon would give rise to a much warmer stratosphere 
than the earth possesses with its present moist 
atmosphere. The general circulation, however, would 
not be different in its general character from that 
which prevails at present. 


EDINBURGH. 


Royal Society, December 8.—D. A. Fairweather : 
The electrolysis of salts of alkyloxyacids. An 
attempt was made to ascend the series of dibasic 
hydroxyacids (?.e. tartronic, tartaric, mucic, etc.) by 
electrolysis of the potassium ethyl salts of their 
ethylated derivatives. The products of electrolysis 
were of quite a different nature from those obtained 
in the case of the normal dibasic acids, and consisted 
chiefly of aldehydes ; little or no synthesis took place. 
—W. West and E. B. Ludlam: The ionisation of 
iodine vapour by ultra-violet light. Iodine vapour 
was found to be ionised by light in the Schumann 
region. Quantum relations indicate that the mole- 
cule, or the fluorescing molecule, or both, may be 
ionised.—W. O. Kermack and W. T. H. Williamson : 
The stability of suspensions. I. The rate of precipita- 
tion of kaolin suspensions by salts at varying hydrogen 
ion concentrations. Anomalous effects in the rates 
of sedimentation of kaolin suspensions are observed 
in the cases of sodium chloride, mono-calcium 
phosphate, and aluminium, ferric, and lanthanum 
chlorides.—W. O. Kermack and C. I. B. Voge: The 
action of salts with multivalent cations on colloidal 
solutions of gold and gum benzoin. The action of 
solutions of ferric chloride, aluminium chloride, or 
lanthanum chloride in changing the charge on 
negatively charged colloidal particles to a positive 
one has been investigated more particularly in rela- 
tion to the hydrogen ion concentration of the solution. 
The effect appears to be related to the degree of 
hydrolysis of the salt.—P. MacCallum and W. O. 
Kermack: The influence of gelatin on the stability 
of a colloidal solution of cholesterol and on the charge 
on the particles. Investigations are described on the 
action of solutions of gelatin at varying hydrogen ion 
concentrations in altering the properties of a choles- 
terol solution and the charge on the particles. 


DUBLIN. 


Royal Dublin Society, November 25.—Miss S. D. 
King : Oogenesis in Lithobius forficatus. Yolk forma- 
tion is from nucleolar extrusion, supplemented possibly 
by activity of the Golgi bodies. The mitochondria 
are at first diffuse, later becoming concentrated. 
After active multiplication, which produces curious 
spherical mitochondrial masses, they once more be- 
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come scattered through the cytoplasm. The juxta- 
nuclear Golgi apparatus of the young oocyte breaks 
up and passes out through the cytoplasm as growth 
proceeds. 


Royal Irish Academy, December 15.—J. J. Drumm, 
N. O'Reilly, and H. Ryan: The isomeric aa and ay 
compounds of 2 : 4 : 6: 3’: 4’-pentamethony diphenyl 
propane. A synthesis of each of the above com- 
pounds is described. 2: 4:6: 3’: 4’-Pentamethony- 
ay-diphenyl propane has been found to consist of 
colourless needles melting at 87-88° C., and to be 
identical with v. Kostanecki and Lampe’s methylated 
reduction product of catechin tetramethyl ether. 
The above work, therefore, is in agreement with that 
of K. Freudenberg. 


MANCHESTER. 


Literary and Philosophical Society, December 16.— 
W. W. Haldane Gee: Joule’s laws of electric heating. 
Considerable assistance was obtained in describing 
the early researches by the records contained in two 
Laboratory Notebooks in which Joule has noted 
his experiments. The first record relating to electric 
heating is dated “later end of August 1840.” By 
October 3 in the same year Joule had completed a 
series of tests which enabled him to state that the 
heat produced by an electric current in a wire is 
directly proportional to its resistance, the square 
of the current strength and the time of its flow. 
He next proceeded to show that these laws applied 
to electrolytes. An important result of the thermo- 
chemical and electro-chemical determinations was a 
wide generalisation connecting chemical and electrical 
energies. A fact of historical interest in connexion 
with his laborious measurements was the early 
adoption of a unit of current strength and a unit of 
electrical resistance. Joule utilised his laws in an 
electrical method for finding specific heats. Details 
of his determinations are to be found in the later of 
the two Laboratory Books. This volume has also 
many records of the more accurate experiments 
relating to the laws of electric heating, which he 
submitted in a paper to the French Academy of 
Sciences. His calorimetric measurements were 
carried out to a still higher degree of perfection 
when in 1867 Joule showed that the value of the 
British Association ohm was not in agreement with 
his determination of the mechanical equivalent of 
heat. Amongst the practical outcomes of the experi- 
ments on electric heating is the process of electric 
welding, which Joule described in a paper in 1856 to 
the Manchester Literary and Philosophical Society.— 
J. Wilfrid Jackson: The occurrence of Conularia in 
the Carboniferous limestone of North Wales. Conuw- 
lavia tenuis was discovered in the basal beds of the 
Lower Brown Limestone near Dyserth. Hitherto the 
species has only been recorded from the Calciferous 
Sandstone Series at Glencartholm and Water of 
Leith, Edinburgh. The Dyserth Beds have been 
correlated with the top of the Seminula-Zone of the 
S.W. Province, but may be lower. They contain 
Arche@osigillavia vanuxemi, which has been found 
in the Calciferous Sandstone Series in Scotland and 
at the base of the Viséan in Westmorland. The 
Calciferous Sandstone Series was correlated by the 
late Dr. R. Kidston with the Mountain Limestone 
of England, the overlying Carboniferous Limestone 
Series of Scotland being regarded as equivalent to 
the Yoredales of England. Dr. Kidston correlated 
a much higher plant-bearing horizon in N. Wales 
with the Calciferous Sandstone Series, namely, the 
Teilia Beds at the base of the Black Limestone and 
at least 1500 feet above the Dyserth Beds. 
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SHEFFIELD. 


Society of Glass Technology, November 19.— 
Francis Buckley: Note on the glass-houses of the 
Leeds district in the seventeenth, eighteenth, and early 
nineteenth centuries. John Houghton, writing in 
1691, stated that there were then three glass-houses 


in Yorkshire, one near Ferrybridge and two near 
Silkstone. The only glass-house actually in or near 


the town of Leeds in the eighteenth century was 
known as the Engine Glass-house, which can be traced 
between 1738 and 1770. The Engine Glass-house 
might have been the parent as well as the prede- 
cessor of the famous Hunslet Glass Works. Between 
1814 and 1861, at any rate, the Bower family had 
several factories here. Leeds must have owed as 
much to this family in the nineteenth century as it 
did to the Fennys in the previous century. In 
1883 they had four glass-houses at work, and no com- 
petition in the town itself. Just before 1850, how- 
ever, there was a sudden increase in the glass con- 
cerns in Leeds and the surrounding district, especially 
in the neighbourhood of Castleford. An early nine- 
teenth century glass-house at Thornhill Lees can be 
traced back to 1830. Here Noah Turner made flint 
glass until the glass-house was taken over by the 
Kilners in 1844, and converted into a bottle works. 
There was a glass-house also at Worsborough Dale 
prior to 1830, worked by William Usherwood, and in 
the year 1828 Messrs. Wood and Perkes were found 
in possession, making cut glass.—W. E. S. Turner: 
A striking instance of fireclay corrosion through the 
action of saltcake. During the emptying of a glass 
tank, with the gas flame still running, the fireclay 
blocks surrounding the dog-hole in a_bottle-glass 
furnace began to swell and to flow soon after they 
became exposed to the action of the flame. When 
the tank was started, a charge of saltcake had prob- 
ably been put into the dog-hole, under the belief 
that the blocking of the hole would be prevented. 
After examination it was found that the exposed 
portion of the blocks had absorbed saltcake at an 
early stage in the operation of the furnace, and being 
covered with glass and the dissociation temperature 
very high, the saltcake had remained unattacked, 
until contact with the flame during the emptying 
of the tank brought about decomposition.—H. S. 
Houldsworth: A note on some properties of a sand- 
stone block after use in a glass furnace. Powdered 
Penshaw stone interacts as readily with a soda-lime 


glass as does crushed fireclay brick. Penshaw 
stone develops a close compact structure when 


used in a glass furnace. This tends to hinder the 
penetration of glass into the stone, thus adding to 
the life of the refractory, and pointing to its successful 
use in furnace construction.—A. Cousen and W. E. S. 
Turner: The production of colourless glass in tank 
furnaces, with special reference to the use of selenium. 
Pt. IV. The influence of arsenious oxide. Arsenious 
oxide alone is a decoloriser of glass containing small 
amounts of iron oxide, whilst it also suppresses the 
brown colour developed by selenium. Selenium and 
cobalt may therefore be regarded as only secondary 
materials in the decolorising process. An attempt to 
replace arsenic by its equivalent of phosphorus in the 
form of calcium phosphate showed the latter substance 
to have little or no effect upon the brown selenium 
colour. Antimonious oxide used instead of arsenious 
oxide with selenium gave a deep bluish-green colour. 


ParIs. 


Academy of Sciences, November 17.—M. Guillaume 
Bigourdan in the chair.—The president announced 
the death of Sir Archibald Geikie, foreign associate, 
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and Eugéne Simon, correspondant for the Section of 
Anatomy and Zoology.—H. Deslandres: A property 
common to spectra of different origin and structure. 
Preponderating action of the helium nucleus.— 
Maurice Hamy: The evolution of stars and the solar 
diameter.—J. B. Senderens: General method for 
the preparation of ethers. Starting with propyl, 
butyl, isobutyl, isoamyl, and isopropyl alcohols, the 
proportions of sulphuric acid and alcohol have been 
worked out which give maximum yields of the 
corresponding ethers. —D. Mordouhay - Boltovskoy : 
The transcendence of c* and of certain other numbers. 
—Jules Drach: The problem of Tchebychew and 
the deformation of surfaces.—René Garnier: Study 
of the general integral of a differential system of 
order 22 round its transcendental singularities.— 
Paul Lévy: A problem of the calculus of variations. 
—Ragnard Frisch: A problem in the calculus of 
probabilities (the problem of Simmons).—E. Bry- 
linski: The carrying away of the ether and the 
aberration of stars. The question as to whether the 
ether in the neighbourhood of the earth is or is not 
carried along with the earth cannot be decided by 
observations on the aberration of stars.—F. Guéry: 
The electric current considered as a circulation of 
equal charges of opposite signs. The theory of 
Weber is the only one at the present time in agree- 
ment with Maxwell’s theory and with the hypothesis 
of the current being due to charges in movement 
in conductors.—Louis de Broglie: The dynamics of 
the light quantum and interferences.—Alb. Colson : 
The conditions of maximum solubility ; the case 
of gypsum.—J. Heyrovsky: Electrolysis with the 
mercury drop cathode.—René Audubert : The photo- 
electric properties of the silver haloids and the mechan- 
ism of the formation of the latent image in photography. 


—P. Freundler and Mlle. Y. Laurent: The photo- 
chemical properties of stannous iodide. — Jean 
Thibaud: The y-radiation of very great energy in 


active substances of the thorium group.—P. Biilon : 
The primary 8-amino-alcohols corresponding with the 
general formula R.(NH,).CH.CR,R,(CH, . OH). 
The oxime of ethyl diethylacetoacetate was reduced 
by sodium and alcohol to the amino - alcohol, 
CH; . CH(NH,) . C(C,H;)..CH,.OH. The method 
would appear to be general.—J. Orcel: The deter- 
mination of temperatures at which water is separ- 
ated from silicates. The silicate is heated in an 
evacuated quartz tube by an electric furnace, and 
the pressure variations plotted as a function of 
the temperature. An example is given of the curve 
obtained with a sample of ripidolite (Madagascar), 
showing a sudden evolution of water vapour at 
500°-510° C.—P. Lebeau and M. Picon: The trans- 
formation of the diamond at a high temperature 77 
vacuo. In a vacuum a diamond may be exposed to 
a temperature of 1oo0° C. for twenty-four hours 
without change. At higher temperatures a partial 


change into graphite is observed. After thirty 
minutes’ exposure to 2000° C., to per cent. still 
remained unchanged.—Jean Jung: The silicate 
enclosures of the cipolin of Saint-Philippe (Vosges, 
Alsace).—Jacques de Lapparent: The nature of the 
globigerina deposits in the layers between the 


Cretaceous and Eocene in the western Pyrenees.— 
Léon Moret: New observations on the exotic massifs 
of Sulens and Les Annes (Haute-Savoie).—E. 
Huguenard, A. Magnan, and A. Plantol: The varia- 
tion of wind velocity with altitude near the ground.— 
E. Rothé and C. Bois: The earthquakes of July 10 
and November 19, 1923, in the Pyrenees.—V. 
Lubimenko: The quantity of chlorophyll in the 
marine alge.—L. Plantefol: The ecological problem 
for Hypnum triquetrum.—Armand Dehorne: Observa- 
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tion on the cells containing refractive bodies of 
Enchytreus (Oligochete). Resemblances to mye- 
linic formations.—L. Bounoure : Origin of the primary 
gonocytes in the Triton and the signification of these 
elements in amphibians in general.—Denis Bach: 

The toxicity and food value of ammonium acetate 
for the lower fungi— — Pezard, Sand, and Caridroit: 

Experimental bipartite gynandromorphism in the 
domestic cock. Racial recurrences governed by the 
autumnal moulting and the transitory character of 
certain pigmentary modifications.—Marc Treillard : 
The raising of Daphnia magna in a pure culture. 
Robert Lévy: The mechanism of hemolysis by 
scorpion poison. Comparison with other venoms.— 
Lucien Cavel: Contribution to the study of activated 
sludge. Very small quantities of free acid in sewage 
prevent nitrification and render inert the purifying 
properties of activated sludge.—G. Leven: Re- 
spiratory mechanism and treatment of serious 
symptoms of aerophagy.—G. Sanarelli: ‘‘ Internal ”’ 
anthrax in animals becoming carriers of anthrax 
spores. 


SYDNEY 


Linnean Society of New South Wales, October 29.— 
R. Greig-Smith: (1) The influence of certain colloids 
upon fermentation. Part i. Mineral colloids such 
as kieselguhr, kaolin, fuller’s earth, silica, asbestos, 
as well as charcoal and agar-agar, acted as accelerat- 
ing agents in hastening the fermentation of the slowly 
fermenting sugar, lactose, by the high temperature 
organism of fermenting tan-bark. Gelatinous ferric 
hydrate accelerated, while gelatinous aluminium 
hydrate retarded, the fermentation. As these are 
electro-positive and most other colloids are electro- 
negative, the electric charge had no influence under 
the conditions. Gelatine has no influence upon the 
fermentation of lactose or of itself. The precipitated 
phosphates of iron and alumina acted as accelerating 
colloids. (2) Note upon determining the hydrogen- 
ion concentration colorimetrically in small quantities 
of fluids. By using well-buffered solutions in fer- 
mentation experiments, small droplets (0-01 c.c.) 
may be abstracted and mixed with 0-5 c.c. of water 
held in the depression of a porcelain plate. On the 
addition of a drop of a suitable dye the active 
acidity can be determined, either by comparison with 
a drop of fluid of standardised hydrogen-ion con- 
centration added to water in a neighbouring depression 
or by means of a series of coloured papers. With 
poorly buffered solutions dilution becomes impossible, 
but the plate with 0-5 c.c. of solution gives a fairly 
accurate picture of the acidity. Portions of agar 
slopes may be soaked in the o0°5 c.c. of water which 
soon becomes charged with the active ions and the 
colorimetric test can be made.—H. J. Carter: 
Australian Coleoptera. Notes and new species. No. 
iv. Two genera and 28 species are described as new. 
—G,. H. Hardy: Australian Nemestrinidez (Diptera). 
One species is described as new. 


Royal Society of New South Wales, November 5.— 
R. H. Cambage: Landslides near Picton and notes 
on the local vegetation. The porous overlying sand- 
stones in the locality become saturated after heavy 
rains and slip over the shales upon which they rest. 
The sandstone is calcareous, and certain trees, in- 
cluding the Kurrajong (Brachychiton populneus), 
seem to seek out portions of this particular sandstone 
formation largely because of the lime it contains. 
The Kurrajong avoids the more siliceous Hawkesbury 
Sandstone with lower lime content in the surround- 
ing districts. 
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Official Publications Received. 


Sixty-seco.d Annual Report of the Government Cinchona Plantations 
and Factory in Bengal for the Year 1924. Pp. 9+xiv. (Calcutta: 
Benzal Secretariat Book Depot.) 7 annas. 

Journal of the College of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol. 15, Part 1: On a Japanese Salamander, in Lake 
Kuttarush, which propagates like the Axolotl By Madoka Sasaki. 
Pp. plate (Sapporo.) 

Department of Agriculture, Nairobi, Kenya Colony. Agricultural 
Census of the Colony and Protectorate of Kenya for 1924. Fifth Annual 
Report, November 1924. Pp. 23. (Nairobi.) 

Canada. Department of Mines: Mines Branch. Bentonite. By Hu; in 
S. Spence. Pp. 36413 plates. (Ottawa: F. A. Acland.) 

Department of Agriculture: Tanganyika Territory. Report for *he 
Fifteen Months ending March 81st, 1924. Pp. 36. (Dar-es-Salaai.) 
2s. tid. 

University of Illinois Engineering Experiment Station. Bulletin lo. 
144: Pow r Studies in Ilinois Coal Mining. By Prof. Arthur J. Hoskin 
and Prof. Thomas Fraser. Pp, 82. (Urbana.) Gratis. 


Diary of Societies. 


SATURDAY, DECEMBER 27. 
Roya. oF Great Britain, at 3.—F. Balfour Browne: 
Concerning the Habits of Insects (L.). Insect Collecting and what it 
leads to. 


MONDAY, DeceMBER 29. 


Soctety (at -Eolian Hall), at 3.30.—Major R. E. 
Cheesman: Wild Life of the Arabian Desert (Christmas Lectures for 
Young People). 

Roya Dustin Soctery, at 4.—Lecture adapted to a Juvenile Auditory. 


TUESDAY, DEcEMBER 30. 
Royat Institution oF Great Britain, at 3.—F. Balfour Browne: 
Concerning the Habits of Insects ([L.). The Habits of Bees and Wasps. 
INsTITUTION OF AUTOMOBILE ENGINEERS (Coventry Section, Graduates 
Meeting) (at Broadgate Café, Coventry). 


WEDNESDAY, DeceMBErR 31. 
Roya Dvusiin Soctery, at 4.—Lecture adapted to a Juvenile Auditory. 


THURSDAY, Janvary 1. 


GEOGRAPHICAL AssocIATION (Annual Meeting) (at London School of 
Economies), at 10.39 a.m.—Capt. M. W. Hiiton Simpson and J. A. 
Haeseler: Life among the Ancient Hill Tribes of Algeria.—R. VU. 
Sayce: Some Aspects of the Human Geograpby of Natal.—L. H. 
Dudley Buxton: The Historical Geography of Peking.—Misrs K. de la 
Mare: Travels in the Western Mediterranean Region. — At 8.15 r.m.— 
Prof. J. L. Myres : Wayside Geography.—Prof. J. L. Myres and others : 
Discussion on Departinental Research Programmes. 

CONFERENCE OF EDUCATIONAL ASSOCIATIONS (at University College), at 
2.30.—Prof. E. A. Gardner: Examinations : their Use and Abuse. 

IvxsriruTion oF GReEaT Britain, at 3.—F. Balfour Browne: 
Concerning the Habits of Insects (IIL.). The Habits of Caterpillars. 


FRIDAY, January 2. 


GEOGRAPHICAL ASSOCIATION 2% Meeting) (at London School of 
Economics), at 10.30 a.mM.—Prof. L. Myres: A Geographical View of 
the Historical Method in Ra ache (Presidential Address). — R. 
Aitken: Geography and Spanish Problems.—Dr. A. Sommerfelt, H. 
Balfour, C. E. P. Brooks, C. B. Fawcett: A Symposium on the Life of 
the Fiord Peoples. 

ASSOCIATION OF ASSISTANT MISTRESSES (at University College), at 2.30.— 
Dr. H. Crichton Miller: The Adult's Motive in Education. 

Scnoot Nature Stupy Union (at University College), at 3.—J. 8. 
Huxley : The Biology of some Common Animals. 

Roya. GEoGRAPBICAL Society (at Holian Hall), at 3.30.—Dr. H. R. Mill: 
Some Explorers I knew (Christmas Lectures for Young People). 

Dustin Society, at 4.—Lecture adapted to a Juvenile Auditory. 

British ASSOCIATION FOR PHysicaL TRA!NING (at University College), 
at 6.30.—Dr. H. Crichton Miller: Hygiene for Adolescents. 

Royat Puorocrapaic Society oF Great Britain (Pictorial Group), 
at 7.—J. McKissach: Some Pictorial Motives. 

Junior INSTITUTION OF ENGINEERS, at 7.30.— W. Ringrose: Modern 
Flour-milling Machinery. 


SATURDAY, Janvary 3. 


GEOGRAPHICAL AssocIATION (Annual Meeting) (at London Sehcol of 
Economics), at 9.30 a.m.—S. W. Rider and Capt. T. K. M. Booth: Dis- 
cussion on School Geography.—Miss A. Hicks and others: Discussion 
on The Beginnings of Geography.—J. A. Mortlock, Miss J. A. Hardy, 
and others : Discussion on The Teaching of Climate.—Miss L. C. Read, 

C. Carter, and others: Discussion on Home Geography.—Mr. 
Cattell-Jones, Rev. J. I. Mille., and others: Discussion or School 
Gecgraphy Clubs and Journeys. 

ASSOCIATION OF WomEN Science TEACHERS (at University College), at 
2.30.—Sir Frank Dyson: The Measurement of Stellar Distances. 

Institution or Great Britain, at 3.—F. Balfour Browne : Con- 
cerning the Habits of Insects (IV.). The Habits of the Dragonfly. 

Wuire FeLtowsuip (at 6 Queen Square, W.C.), at 3.—Dr. W. 
Martin: Gilbert White as Antiquary. 
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BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


HOPKIN & WILLIAMS LT2 


OPTICAL 


As described in April issue of 
Journal of Scientific Instruments. 


New Catalogue Book N 32 free 


FOSTER INSTRUMENT CO., 


Letchworth, Herts., England. 


PYROMETER 


INSULIN 


BRAND 


I "HE extraction and purification of Insulin are the subject of continual research and every improvement in 
method is immediately applied to the manufacture of Insulin “A.B.” Brand. These improvements, 
coupled with our unique experience in its manufacture, enable us to produce the purest and most stable 


Insulin. 


PURITY. Insulin “A.B.” Brand is of the highest 
attainable purity and does not give rise to inflamma- 
tion at the site of injection or produce other untoward 
symptoms. 


STERILITY. Insulin “A.B,” Brand is carefully 
sterilised and packed under strict aseptic conditions. 
The sterility of each batch is ensured by independent 
bacteriological examination of samples drawn from the 
finished stock, 


ACTIVITY AND UNIFORMITY. Each batch 
is physiologically tested, accurately standardised on 
the basis of the accepted unit and passed under the 
authority of the Medical Research Council. 


STABILITY. The keeping properties of “A.B.” 
Brand Insulin have been proved by the most severe 
tests. It retains its full activity even under the most 
trying conditions in the Tropics, 


FULL PARTICULARS AND LITERATURE WILL BE SENT ON REQUEST. 


Joint Licencees and Manufacturers: 


ALLEN & HANBURYS LTD. 
Bethnal Green, London, E.2 


THE BRITISH DRUG HOUSES LTD. 
Graham Street, City Road, London, N.1 
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Bargains in Government Surplus Stores 


12-INCH SPARK HEAVY DISCHARGE INDUCTION COILS 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


They are further guaran- 
Exclusive of Meter. 


teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Milliamperemeter £3 extra. 


f To avoid disappointment send 
H your orders early. Only a 
limited number can be sup- 
plied. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 


Pillars, Heavily Insulated, # A UNIQUE 
and fitted in Solid Polished J OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- FOR 

tion. Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 


peparrmenr LHE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


CROMPTON-ROBERTSON 
COMBINATION BRIDGE AND POTENTIOMETER 


LABORATORY APPARATUS AT A LOW PRICE. 


DESIGNED ESPECIALLY FOR EDUCATIONAL LABORATORY USE 
BY PROF. DAVID ROBERTSON, D.Sc., M.LEE. 


86-PAGE INSTRUCTIONAL BOOK ISSUED FOR USE OF STUDENTS. 


2260 


CROMPTON & C° LT 
Registered Office: Telephone : 
SALISBURY HOUSE, CHELMSFORD LONDON WALL 4734 


LONDON WALL, E.C.2. CHELMSFORD 16! 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


SETS OF STANDARD THERMOMETERS 
divided to and 
With National Physical Laboratory Certificates. 


12 wns. 


High Temperature Thermometers. 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
ga See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarantee that our Thermometers, etc., are British made, they are all marked “‘ BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 
Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 


Brass or Steel Protecting Sheaths. 


ANY LENGTH 
2 INS. TO GFT. 
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An illustrated monthly record of An- 

M A N thropological Science, 2s. net per part, 
20s, a year, post free anywhere. 
CONTENTS OF JULY ISSUE, 

Oricinat ArticLEs: Smoking over the Fire.—The Occurrence of the 
Blow-gun in Assam. (/lustrated.)—Maternal Relations in Indian Ritual. 
—More Rock-paintings from Papua. (W1th Plate G.)—The Polite Plural. 
—On the late-Quarternary History of Scandinavia.—Stonehenge—the Heel 
Stone.—ReEviEws oF 2 Books.— CORRESPONDENCE. 
LONDON: THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 GT. RUSSELL ST., W.C.I. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD (ohn). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts % ; . £28 net. 
LILFORD (Lord). The Birds of the British Isles. 
Royal 8vo. 421 coloured om by Thorburn, earemeel etc. Half 
polished red morocco - £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 

Recently published: Part Il: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and a, including the Library of Prof. T. G. 
Bonney, F.R.S. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
—_ <n exact Fac as well as sets of scientific periodicals. They invite 
ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccADILLy, W.1, LONDON. 
DULAU & CO. LTD. 


Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MarRcARET STREET, CAVENDISH Square, LONDON, W.1. 
Established 1792. Libraries Purchased. 


First Edition. 7 vols. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 

23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 6G 


&rS 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RILey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


A Firm of Chemical Manufacturers in the 
North of England invites applications, from men having a good 
knowledge of Physical Chemistry and Research, or Works experience. 
Salary according to experience and qualifications. Box No. 199, c/o 
Nature Office. 


“THE MICROSCOPE,” by Conrad Beck. 


Part I. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 3. 


That Book you want! 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


That Book you do not want! 


Foyles will buy it.—A single volume to a library. 


Expert valuers sent any distance. 


FOYLES, 121 Charing Cross Road, London. 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, Vec., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17a 18 PICCADILLY. LONDON, w.1. 
. 1772, 
Fine Jewels or Plate alse purchased or valued. 


EXPERIMENTAL 


Sctentiric INSTRUMENT 


Lasoratory GLasswARE 


1 | 


Direct 


Pl 
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* NEW (1924) DESIGN 
CHEMICAL 
BALANCE 


No. 42, with 6 inch (15-2 c.m.) horizontal gun- 
metal beam, with agate knife edges working on 


agate planes; to carry 200 grammes in each pan 
and turn with 0-1 milligramme; rider slide which 
traverses the entire length of the beam; pan 
supports; polished mahogany glass case with 
counterpoise weights fitted to front slide. 


£16 10 O 


“q? Code Word: EMPIRE. 


Manufactured in London by 


L. OERTLING Ltd., Turnmill Street, E.C.1 


BRITISH EMPIRE EXHIBITION.—See our Stand, W 983, Scientific Instrument Section, Palace of Industry. 


DIRECT READING BRIDGES AND RESISTANCE BOXES. 


These boxes have many advantages 
over the usual type of resistance box. All 
the working parts are totally enclosed and 
protected by a black aluminium cover 
plate. The figures are easily read in the 
windows provided in the cover. The lid 
and carrying handle render the _instru- 
ment very portable, while its construction 
makes it suitable for use in Chemical 
Laboratories or other places where pro- 
tection is necessary. 

These instruments can be supplied as 
series boxes, bridges, or bridges with self- 
contained battery and galvanometers. 


Direct Reading Wheatstone Bridge. e , Full particulars on request. 


GAMBRELL BROS. LTD. 
76 VICTORIA STREET, LONDON, S.W.1 


PHONES: HEAD OFFICE AND WORKS: 
VICTORIA 9938 MERTON ROAD, SOUTHFIELDS, 
PUTNEY 2100 LONDON, S.W.18. 
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INSULIN 


“BOOTS” 


Further Reduction 
in Price 


MPROVEMENTS in 


manufacturing methods 
enable us to make another 
striking reduction in the 
retail price of Insulin. 


From JULY Ist, 1924, 


INSULIN “BOOTS” 


will be sold at the 
following prices 


5 cc. (100 Units or 10 doses) 


2s. 8d. each. 


PHIALS ~— 10 cc. (200 Units or 20 doses) 


5s. 4d. each. 


Ample supplies of INSULIN “ BOOTS” 
are available. Every batch is made 
in Boots own Fine Chemical Labora- 
tories, tested and standardised in their 
own Pharmacological and Bacterio- 
logical Laboratories, then before issue, 
is passed by the Medical Research 
Council for potency and sterility. 


BOOTS 
Special 


RESEARCH 


CHEMICALS 


of 


GUARANTEED 
PURITY 


RESEARCH WORKERS may 

be confident that chemicals 
obtained from Boots are of the 
highest degree of purity, unless 
materials of commercial quality are 
specially asked for. 


Every product is carefully analysed 
by an independent department and 
is not issued for sale unless it con- 
forms tothe standard which has been 
set for “special research chemicals.” 


We would point out that nearly 
90%, of the chemicals in our list of 
Research Chemicals are made in 
our own laboratories in Nottingham. 
Additions are made almost daily to 
the number of materials we are pre- 
pared to supply, and enquiries are 
welcomed for any chemical not in 
our list. 


All enquiries will receive 
careful and immediate attention. 


Research work on Insulin is still in 
progress, and as further improvements in 


be passed on tothe rable, || ||| BOOTS PURE DRUG 
COMPANY LIMITED 
BOOTS PURE DRUG Manufacturing Chemists and ; 


Makers of Fine Chemicals 
NOTTINGHAM 


COMPANY LIMITED 
NOTTINGHAM 
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All books published by The Chemical Catalog Co., Inc., 
1g East 24th Street, New York City, U.S.A. 


Can be Obtained from Stock in Great Britain 


FROM 
Arthur F. Bird, 22 Bedford Street, Strand, London, W.C.2, England. 
H. K. Lewis & Co., Ltd., 136 Gower Street and 24 Gower 
Place, London, W.C.1, England. 
Crosby Lockwood & Son, 7 Stationers’ Hall Court, London 


E.C.4, England. 


Wiliam Bryce, 54 Lothian Street, Edinburgh, Scotland. 


John Smith & Son, Ltd., 


Scotland. 


195-197 George Street, Glasgow, 


They include the 
Chemical Society 


MONOGRAPH 


The Chemical Effects of Alpha Particles and 
Electrons. By Samuet C. Linp. Price $3.00. 

Organic Compounds of Mercury. By Franx C. 
Whitmore. Price $4.50. 

Industrial Hydrogen. By HucuS. Tayror. Price $3.50. 

Zirconium. By Francis P. Venaste. Price $2.50. 

The Vitamins. By H. C. SHerman and S. L. Smitn. 
Price $4.00. 
The Properties of Electrically Conducting 
Systems. By Cuarres A. Kraus. Price $4.50. 
The Origin of Spectra. By P. D. Foote and F. L. 
Mouter. Price $4.50. 

Carotinoids and Related Pigments. By Leroy S. 
Pacmer. Price $4.50. 

Coal Carbonization. By Hozace C. Porter. Delivery 
in August. 


The Analysis of Rubber. By Joun B. Le. Price 
$2.50. 

Glue and Gelatin. By Jerome Arexanner. Price 
$3.00. 


The Chemistry of Leather Manufacture. 
A. Witson. Price $5.00. 


Wood Distillation. By L. F. Hawrey. Price $3.00. 


Valence, and the Structure of Atoms and Mole- 
cules. By Girzerr N. Lewis. Price $3.00. 


Organic Arsenical Compounds. By G. W. Raizis 
and J- L. Gavron. Price $7.00. 


Colloid Chemistry. By Tue Svrpnerc. 
Solubility. 


The Structure of Crystals. 
Delivery in August. 


By Joun 


Price $3.00. 
By H. Hitperrann. Price $3.00. 
By W.G. Wyckorr. 


As Well As :— 


Modern Pulp and Paper Making. By G. S. Wrrnam, 


Sr. Price $6.00. 
The Chemistry of the Non-Benzenoid Hydro- 
carbons. By Benjamin T. Brooxs. Price $7.00. 
Dyes Classified by Intermediates. By R. Norris 
Sureve. Price $10.00. 

Synthetic Resins and their Plastics. 
Erus. Price $6.00. 

Motor Fuels, their Production and Technology. 
By Eucene H. Lestie. Price $7. oo. 


An Advanced Laboratory Manual of Organic 
Chemistry. By Herpersercer. Price $2.00. 

Industrial Filtration. 
$5.00. 

Bleaching and Related Processes. By J. Merxrrr 
Marruews. Price $8.00. 


By Cartetron 


By Artuur Wricut. Price 


Waterproofing Textile Fabrics. By Herserr P. 
Pearson. Price $3.00. Telivery in . dugust. 

The Condensed Chemical Dictionary. In Buckram 
Binding, $5.00. In Flexible Binding, $6.00. 

Catalytic Action. By K. Grorce Fark. Price $2.50. 


Plastics and Moulded Electrical Insulation. By 
Emite Hemmine. Price $5.00. 


The Recovery of Volatile Solvents. By Crarx S. 
Roginson. Price $2.50. 

The Chemical Resistance of Engineering 
Materials. By Marston L. Hamrin and Francis M. 


Price $5.00. 


Systematic Survey of Rubber Chemistry. By 
C. W. Beprorp and H. A. Winketmann, Price $7.00. 


Marine Products of Commerce. By Donatp K. 
Tresster. Price $9.00. 


Turner, Jr. 
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B.D.H. 
COMPARATOR CASE 


This outfit has been 
designed in order to 
provide for the safe 
storage of filled buffer 
tubes, and a Com- 
parator in which to 
use them. 

A Price List of the 
B.D.H. Indicators 
through a Py range 
from —0:2 to 13-0, also 
the B.D.H. Chart of 
Hydrogen lon Concentration Data, and a 
full description of the B.D.H. Comparator 
Case, will be supplied on request. 


THE BRITISH DRUG HOUSES, Lto. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


The Coolidge Tube 


For Uniform X-Ray Technique 


For all X-Ray work where uniform technique 
is essential, in the physical and industrial 
applications of X-Ray practice, for example, 
there is no tube that gives such consistently 
satisfactory results as the Cooi.dge Tube. 


The Coolidge Tube yields a measured out- 
put of rays of measured intensity and is com- 
pletely under control. Moreover, it gives at 
all times and all circumstances uniform results 
with like conditions of voltage and current. 
The Coolidge Tube is a known quantity—it 
never fails you. 


Use the Coolidge Tube for all your X-Ray Work. 
All types kept in stock. 


WATSON & SONS 


(ELECTRO-MEDICAL) LTD. 


SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 


Telegram: : “* Skiagram, Westcent, London.” 


Telephone . Regent 1227. 


SPENCER BINOCULAR MICROSCOPE 


MODEL 58 


addition to 
regular microscopic 
work, it is convert- 
ible for examining 
large objects on a 
table, vertical sur- 
faces, and high 
objects. 


ADAPTABILITY 
AND 
EFFICIENCY 
UNEQUALLED 


MICROTOMES, THOMA-HAWKSLEY HAMACYTOMETERS, ETC. 
Catalogues free. 


REPAIRS A SPECIALITY 


HAWKSLEY & SONS, 
83 Wigmore Street, London, W.1. 


OPTICAL GLASS 
| 


FOR THE “SERVICE OF MANUFACTURE 
OF PHOTOGRAPHIC LENSES, 
BINOCULAR GLASSES, ASTRONOM | 
AR INSTRUMENTS. 


DERBY CROWN GLASS C2 
Little Chester, DERBY. 
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OXFORD 
TECHNICAL BOOKS 


FLA MATERIALS, 
ATURAL AND SYNTHETIC, 

By A. pee, c rown 8vo. Cloth. 8s. 6d. net. “A good 
example of what technical literature of this kind should be.” 

PHYSICS-IN INDUSTRY. Nature. 
By Pror. ARCHIBALD BARR, D.Sc., LL.D., Sir JAMES 
A. EWING, K.C.B., LL.D., F.R.S., and C. C. PATERSON, 
C.B.E., with an Introduction by Sir J. J. THOMSON, 
O:M., F. R.S . 6d. net. 


V ARNISHES AND THEIR COMPONENTS. 
By R. S. MORRELL, M.A., Ph.D., F.1.C. Demy 8vo. 
Cloth. Illustrated. Pp. xii+362. 25s. net. ‘he author 
blends very high chemicz al attainment with great experience 
in varnish technology.”—Chemical Trade Journal. 

SANDS AND CRUSHED ROCKS. 

By A. B. SEARLE. Demy 8vo. Cloth. In two volumes, 
fully illustrated. 52s. net. Vol. I.—Nature, Properties and 
Treatment. Vol. II. Uses in Industry. 

POWER ALCOHOL: 

ITS PRODUCTION AND UTILISATION. 
By G. W. MONIER-WILLIAMS, M.A., Ph.D., F.1.C. 
Demy 8vo. Cloth. Illustrated. 21s. net. ‘*A good volume 
by a writer of experience.” —Fngineering 

ENGINEERING NON- FERROUS 

METALS AND ALLOYS. 
3y LESLIE AITCHISON and W. R. BARCLAY. With 
an Introduction by Engr. Vice-Admiral Sir G.G. GOODWIN 
K.C.B. Demy 8vo. Cloth. Fully Ilustrated. 21s. net. 

ELECT RO- ATING. 

By W. E. HUGHES, B.A. (Cant: ab.), D.1.C. (London), 
M. Faraday Soc., M. Inst. Mee Royal 8vo. Cloth. Photo- 
micrographs (18 Plates). 16s. net. 


Write for complete Technical List. 
HUMPHREY MILFORD 
Oxford University Press, London, E.C.4. 


CARNEGIE INSTITUTION OF WASHINGTON 


No. 242. Clements, F. E. Plant Succession: An Analysis of 
the Development of Vegetation. Octavo. 525 pages, 61 
plates, 50 text-figures Out of print 

No. 290. Clements, F. E. Plant Indicators: The Relation of 
Plant Communities to Processes and Practice. Octavo. 


404 pages, 92 plates, 25 figures . ‘ ‘ é $7.00 
No. 315. Clements, F. E. Aeration and Air-Content: The 
Role of Oxygen in Root — Octavo. 183 


No. 326. Hall, Harvey M., and F. E. on The 
Phylogenetic Method in Taxonomy: A Monograph of the 
North American Species of Artemesia, Chrysothamnus, 
and Atriplex. Quarto. 359 pages, 58 plates, 47 
figures $6.75 

No. 336. F. E., and Long. Experi- 
mental Pollination. An Outline of the Ecology of Flowers 
and Insects. Octavo, 281 pages, 17 plates. $4.00 

IN PRESS. 

No. 355. Clements, F. E., and J. E. Weaver. Experimental 
Vegetation: The Relation of Climaxes to Climate. 
Octavo. 

No. 356. Clements, F. E., and G. W. Goldsmith. The 
Phytometer Method in Ecology. Octavo. 


No. 357. Jean, Frank C., and J. E. Weaver. Root Be- 
havior and Crop Yield under Irrigation, Octavo. 


The publications of the Institution now number nearly 500 volumes, th 
subjects includi ing Anatomy, ry, Astronomy, Chem istry, 
Climatology, omics and S¢ mbryolo Engineering, Folk- 
lore, Genetics, Geol zy, History, ational Law, L iterature, Mathe- 


matics, Medic Nutrition, ney, Paleography, Philology, 
Physics, Terrestrial Magnetism, Zoology. 
Orders for books should be addressed to your bookdealer or to 
CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D.C. 


SCIENCE PROGRESS 


A QUARTERLY RECORD OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS 


Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


176 pages. JULY 1924, 6s. net. 


Recent Advances in Science: Pure Mathematics; 
Astronomy; Meteorology ; Biochemistry ; Physical Chemistry ; 
Geology ; Plant Physiology ; Entomology. 


Articles: Ancient Egyptian Mathematics. By W. R. Dawson. 
Probiems of Saturn’s Rings. By J. A. Lloyd. by Chemistry 
of Embryonic Development. By J. Needham, B.A. Stephen 
Gray : An Early Electrical Experimenter. By J. F. Corrigan. 
Some Causes of a C3 Population. By Prof. E. W. MacBride, 
F.R.S. 


Popular Science: The Brourenraet of Discovery : A Pro- 
connary. By Sir R. Ross, K.C.B., F.R.S 


Notes: A. G. Thacker, A.R.C.S. A ines Discovery : 
Frozen Air. The Germ Theory of Disease. The Man who 
Saved a City. Notes and News. 

Correspondence. 

Essays: The Antiquity of Man in East Anglia. By J. R. Moir. 
Sir Richard Paget’s Theory of the Nature of Human Speech. 
By Sylv'a Paget. 


Essay Reviews: Abercromby and the Modern School of 


Weather Forecasting. a E. V. Newnham. Forec asting 
Weather in By E. V. New B.Sc. “To Be, or 
Not to Be.” By Sir R. Youn K.C.B., F.R.S. 


Reviews of 39 Books, etc. 


JOHN MURRAY, Albemarle vende LONDON, W.1. 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Intwo Parts. Price 13s. 6d. net. 

The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, 6s. net. 


‘The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.”—NVature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


Books Bought and Sold 


| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 


Licensed Valuers for Probate. 


Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


ne 
| 


We can supply at 
short notice all 


kinds of Small Air-cooled 

Transformers to p alffrerns 

Customers’ own 

special require- From SOwalts 
ments. Up to 


Enquiries invited. 


Specialities : 
Bell-Ringing: and 
Adjustable 
Voltage 
Transformers. 


Catalogue 
(Section 2) post free. 


THE ZENITH MANUFACTURING CO0., Zenith Works, Villiers Road, Willesden Green, London, N.W.2. 


Telephone: Willesden1115. Contractors to H.M. Admiralty, War Office, Air Ministry, Post Office, L.C.C.,&c. Telegrams: “‘ Voltaohm, Willroad, London.” 


SEMI-AUTOMATIC 
METALLOGRAPHY CAMERA 


Designed by Dr. ROGERS, B.Sc., 


President of the Sheffield Metallurgical Society. 


E.G.—Critical Photos can be taken at the rate of over 100 per hour at = 100, 


F. DAVIDSON & CO., Manufacturing Opticians, 


29 GREAT PORTLAND STREET, LONDON, W.1. 
Established 1890. 


THe ‘‘DAVON" Pat. Micro-telescope for 
examining interior of hollow forgings. See 
Metropolitan Vickers, Ltd., Exhibit, Wembley. 


NELSON-DALLINGER 
MICROSCOPE LAMP 


As described in, and recommended by, the 
standard text-books. The most perfect illuminant 
for visual microscopy available. Complete with 
aplanatic bull’s-eye, insulated metal chimney, etc. 


Full particulars on request, 


JAMES SWIFT & SON LTD. 


Makers of the Highest Grade 
Microscopes and Accessories 


81 Tottenham Court Road, London, W.1. 


** POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


Manufactured in | 


| ANNUALLY INCREASING QUANTITIES 
| for upwards of 50 years. 


! | White and 


All sizes in 


| Grey Plain, Squares, 
Antique, Circles, and 
Folded 
| Crinkled, Filters 
and Rolls made 
Embossed. to order. 


| Pure Filterings for Laboratory 
Work and in quantities for all 

| industrial purposes. 

| See Report of TESTS made by The 

| National Physical Laboratory, a copy 

| 

| 


of which will be sent on application, 


| 
| 
together with free samples if required. } | | 


EVANS, ADLARD & 


POSTLIP MILLS, 
'WINCHCOMBE R.S.O., GLOS., ENGLAND. 


NATIONAL UNION OF SCIENTIFIC 
WORKERS. 


THE AIM OF THE NATIONAL UNION or SCIENTIFIC 
WORKERS is to bring together into one ne professional organisa- 
tion all qualified scientific workers, viz. 


Those engaged (a) In Higher Educational and Research 
Institutions. 
(6) In Industry and Consultative Practice. 
(¢) In State and Municipal Scientific De- 
partments. 


Applications for membership are invited from all scientific 
workers with university degree or equivalent professional quali- 
fication. Further particulars may be obtained from 


THE GENERAL SECRETARY, N.U.S.W., 
25 Victoria Street, S.W.1. 


DALE & HOLLINS 
Electrical, Magnetic, Optical ond 
Motors, Insulated Wires, RELES ESS 
Parts and Fittings, Crystals, Valves, a Condensers, New 
Duros Accumulators, do not ” wear out, a Clocks, many 
new articles. New List 
Lenses, Prisms, Mirrors, and all Artiste’ Materials and 
Drawing Instruments. Large stock of good Second-hand 
Blectrical and Scientific Instruments. * Full Illustrated List 
6d. post free. See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 SioiLiAN AvENUE, LonDON, W.C.1. 


THE IRISH NATURALIST. 
A Monthly Journal of Irish Natural History. 
Price 1s. 


Edited by R. LLOYD PRAEGAR, D.Sc., C. B. MOFFAT, B.A., 
and R. J. WELCH 


Annual Subscription, 10s. Post Free to any Address. 


Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
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THE CHEMISTRY TANGLE 
UNRAVELLED 


Being chemistry systematised on a New Plan. 


By FRANCIS W. GRAY, M.A., D.Sc. 


Senior Lecturer in Chemistry, Aberdeen University. 


Crown 8vo. 6S, net. 


Analyst.—‘“ From cover to cover the book is stimu- 
lating to thought,” 


Chemical News.—‘“ In the main, the author’s attempt 
at unravelling the tangle has been successful, 
The author has undoubtedly produced a book which 
should stimulate a true interest in science in the 
student’s mind,” 


The Journal of the American Chemical Society.— 
‘‘Every one interested in the modern theories of the 
structure of matter, and particularly all teachers of 
inorganic chemistry, will find this a useful and suggestive 
book,” 


LONGMANS, GREEN & CO. 


39 PATERNOSTER ROW, LONDON, E.C.4 


DISCOVERY 


ILLUSTRATED : 


THE POPULAR MONTHLY 1/- 
JOURNAL OF KNOWLEDGE net 


Monthly 


Ask your bookseller for “ Discovery.” 


It is a paper worth reading, worth 
supporting and worth recommending 
to your friends. 


Can we send you a specimen copy ? 


Articles in the July issue: 
SHRUNKEN HUMAN HEADS. C. J. S. THOMPSON, M.B.E. 
HOW SHIPS ARE SALVACED. HyNe, M.A. 


THE EXCAVATION OF THE ANCLO-SAXON CEMETERY AT 
BIDFORD-ON-AVON. 
FREDERICK C. WELLSTOOD, M.A., F.S.A., F.R.HisT.S. 
SMALL CAMERAS AND LARCE APERTURE LENSES. 
A. H. HALL, C.B.E., M.I.C.E. 
SLEEPY SICKNESS. 


HOW NEW FLOWERS ARE MADE. EDWARD CAHEN. 


Annual Subscription 12s. 6d. post free. 


BENN BROTHERS LTD. 
8 Bouverie Street, London, E.C.4 


ANNOUNCEMENT OF THE CONTENTS 
OF THE JULY NUMBER 


OF THE 


PHILOSOPHICAL MAGAZINE 


AND 


JOURNAL OF SCIENCE 


Conducted by Sir OLIVER JOSEPH LODGE, D.Sc., LL.D., F.R.S.; 

Sir JOSEPH JOHN THOMSON, 0.M., M.A., Sc.D., F.R.S.; JOHN 

JOLY, M.A., D.Sc., P.R.S., F.G.S.; RICHARD TAUNTON FRANCIS ; 
and WILLIAM FRANCIS, F.L.S. 


DOUBLE NUMBER (228 pages). Price 9s. 


On the Electric Discharge through gases at very low pressures. By Sir 
. J. THomMson, O.M., F.R.S. 

On the = mholtz Theory of the Struck String.—Part II. E ‘perimental. 
By H. Georcre, B.Sc., Research Student, University College, 
(Pl: tes 1.-I11.) 

On Water Waves near the Shore. By Haroup FrEYs, M.A., D.Sce., 
Fellow and Lecturer of St. John’s Collese, Cambric 

On the and the Lamb ‘the Struc ks String By W. H. 
GeEorGE, B , University College, Nottingham. 

Ionization, Ex 1 


ution, and Diissociath m of Gases. By A. Li. HuGues, 
Wayman Crow Professor of Physics, W ashington University, St. Louis. 
On the Equation of Long Waves in Canals of v arying Sections. By 
N. Sex, Ph.D 


The Diameters of the Atoms of the Inert Gases. By J. E. Cavrurop, 
B.A. (Cantab.), B.Sc.(Lond.). 

On the Chance of an Electron being Ejec ang Photo electrically from an 
Atom by X-ra By G. E. M. Jaunc D.Sc., Assistant Professor 


of Physics, W ashing ton University, USA. 

On the Collision of Spheric al Bodies of Unequal Diameters and Densities 
at Very Low Velocities. By D. B. Deopuar, M.Sc., Reader in 
Physics, Lucknow University, Lucknow, India. 

Wave-Power ‘Transmission By E. A. .A.(Cantab.), 
Lieutenant R.F. 

Modified Vacuum a By J. J. 
M: 


MaN-ey, M.A., Research Fellow, 


gdalen College, Oxford. 
Monoplane Theory. By N. K. Bose, Ph. D. (Gottingen). 
Atomic Dimensions and Gaseous Hydride Formation. By H. L. Ritey, 


B.Se., D.1. 
Coupled ord Pendulums. 3y CHARLES H. Lees, D.Sc., F.R.S. 
limensional Analysis. By EpGar BuckINGHAM. 

Note on he 3 arch for the Missing Element No. 43» By C. H. Bosanquet 
and T. C. KEELEY. 

Experiments on the Duration of Impacts, mainly of Bars with Rounded 
Ends, in elucidation of the Elastic Theory. Lag . P. WacsrarFr, 
M.A., Fellow of St. John’s College, Cambridg 

The Emission Spectra of Mixed Alkali V ao. By F. H. Newman, 
D.Sc., A.R.C.S., Professor of Physics, University College, Exeter. 
(Plate IV.) 

The Motion of a Rigid Solid according to the Relativity Priaciple. By 
G. Lemaitre, D.Sc.(Louvain). - 

Adsorption from the Gas Phase at a Liquid-Gas Interface. 
Tuomas IREDALE. 

Adsorption Forces and their Electrical Nature. By Prof. Boris Iviix, the 
Physical Institution of the Science Institution of Moscow. 

The Number of Alpha- Particles emitted by Radium. By Vicrox F. Hess, 
*h.D., and Ronert W. Lawson, D.Sc., F.Inst.P. 

Reflexion of Plane Polarized Light by Etched Metals. 
Jones, B.Sc. (Plate V.) 

A Registering Micro-Photometer for Accurate Measurements. 
MANNE SIEGBAHN, D.Sc. 

On the Me asurement of very small Changes of C -_ acity. 


Part Il. By 


By Miss 
By Prof. 


_ By Ross Gunn, 


B.S , M.S., Ins structor in Physics, Yale Univérsity. 

Notices respecting New Books :—-Prof. E. T. WuittTaKen's The C alculus 
of rvations: A Trez tise on “Nume srical Mathematics; and Dr. 
J. H. Jeans’s Report on Radiation and the Quantum Thex 


With § Plates and numerous [llustrations in the Text. 


Subscription for 1924, £3 17s. 6d., including six double 
numbers, post free to any part of the world. Any double 
numbers issued beyond six charged extra. 


FOR BACK NUMBERS APPLY TO THE PUBLISHERS : 


TAYLOR & FRANCIS, | 
Red Lion Court, Fleet Street, London, E.C.4 
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A Pocket Prism Telescope 


A popular and inexpensive instrument for nature lovers or holiday 
makers that, although complete in leather case and sling, slips into 
the coat pocket, and in the matter of weight and bulk can be 
forgotten until required for use. The ‘‘ Nachet’’ system of prisms 
gives unusually great rigidity with brilliant definition and a clear field 
of view. Focussing is instantaneous by means of screw eyepiece. 
Each glass is sent out complete in best brown solid 35 

leather sling case with lanyard and is guaranteed S. 
to be perfect in every detail. 


Send for fully illustrated Catatlo, 


OF 


| illustrated guide to our famous city. Call or send 
a postcard for your copy. 


=A ITCHIS ON= 


——AND COMPANY LIMITED 

CONSULTING OPHTHALMIC OPTICIANS 

428 STRAND, LONDON, W.C.2. 

Branches at London, Leeds, Swansea and Canterbury. 
Look for the Owl in the Window. 


Magnification x 8. Post Free. 
wes, N.1, of Binoculars, Telescopes, 
and Surplus War Stores. Post Free on application, 


REE at any of our branches the ‘ SIGHTS i 
LONDON ”’ Boo! 


I Dr. Owens’s AUTOMATIC AIR 
FILTER and his JET APPARATUS 
for Dust Examination are made by 


C. F. CASELLA & CO. Ltd. 
49 & 50 Parliament Street, London, S.W.1 


ing a profusely 


SMOKE POLLUTION 


The machine is de- 
signed to detect errors 
in the threads of screws 
and taps. Any varia- 
tions in the size and 
form of thread can be 
accurately measured. 
Readings can be taken 
to within 0-01 mm. 


CAMBRIDGE 


45.GROSVENOR PLACE 
LONDON & y Me Of fic 
CAMBRIDGE &Jhowrooms LONDON, S.W.1. 
Awenican Compary:-The Cambridge and Paul Instrument Co.of America Inc. Grand Central Terminal NewYork. 


This and many 
other engineering 
instruments for 
workshop, test- 
room and _ labora- 
tory purposes are 
described in our 
newly - published 
68-page Booklet 
No. II-N, which will 
be sent free on 
request. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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B-S REFRACTOMETERS \ 


because of their greater con- 
venience are an aid to accuracy 


Full particulars from the Makers: 


BELLINGHAM & STANLEY Lta. 
71 HORNSEY RISE, 
LONDON, N.19. 


Tel. Hornsey 2270. 
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| 


Post Free. 


COLONIAL 
PRICE 21/9 


FOREIGN 
PRICE 22/- 
INCLUDING POSTAGE. 


| THE OTIS KING’S PATENT CALCULATOR 
} solves with facility all commercial and technical calculations, however 
——— 2 are given below xo indicate its wide scope :— 
*5 x 027 x 38°93 
- 75: 4°71:: 13°25: x 
“ -0041 x 962°1 
(C) What is the interest on £675: 10: 0 for 292 days at 3} *:? : 
(D) Find cost per cwt. in sterling, of goods purchased at any foreign 
currency per kilo 
(E) 75 tons, 8 cwts, 7 Ibs. cost £375: 12: 6—what is the cost per Ib. ? 
(F) What is the percentage of profit on cost where goods purchased 
for £5760 are sald for £9420? 
Model Ki solves the above and similar calculations in a 
few seconds, giving answers accurate to 4 or 5 significant 
figures. 
Model L gives, in addition, all powers and roots —frac- 
tional or otherwise—of all numbers without limit. but an 
extra movement ts occasionally involved to complete a 
calculation. J: 
| Illustrated descriptive folder ‘‘H™ sent post free on request 


Patentees and Sole Manufacturers: 


CARBIC LIMITED 


51 Holborn Viaduct, London, E.C.1. 
British Empire Exhibition, Stand No. 978 W, Palace of Industry. 


ANEROID BAROMETERS 


FOR MEASURING THE ALTITUDE 
OF MOUNTAINS OR AIRCRAFT. 


Best Quality Move- 
ments compensated 
for Temperature. 


With Altitude Scale 

reading up to 10,000 

feet and divided to 
every 50 feet. 


£5 0 0 


With Altitude Scale 
to 15,000 feet and 
divided to 100 feet. 


£5 10 O 


With Altitude Scale 
to 20,000 feet and 
divided to 100 feet. 


RSE £6 15 0 
J. H. STEWARD, Ltd. 


Opticians and Scientific Instrument Makers to the British and 
Foreign Governments, 


406 and 457 Strand, London, W.C.2. 


Established 1852. 


RELAYS 


FOR 


TEMPERATURE CONTROL 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 


Price - - £8:10:0 
REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
p 
Experimental Chambers. 
Reliable Regulation within y'o° Cent. 


BAILY, GRUNDY & BARRETT LTD. 


2 St. Mary’s Passage 


CAMBRIDGE 


Telephone : 54 Cambridge. 


Telegrams: Baily, Grundy. 


| | CALCULATOR he 21/- 
| tte | 
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THE UNIVERSITY OF MANCHESTER 


Applications are invited for the posts of TWO ASSISTANT-LEC- 
TURESHIPS IN MATHEMATICS. Stipend £300 per annum. : 

Preference given in one case to a candidate specially qualified in Applied 
Mathematics, and in the other case to one qualified to teach Theory of 
Statistics to students of Economics. 

Applicants should send statements of their qualifications, together with 
copies of not more than three recent testimonials, not later than July 17, to 
the INTERNAL ReGisTRar, from whom further particulars may be obtained. 

The successful candidates will be expected to commence their duties on 
September 29 next. 


FOR SALE.—“ Edinburgh H” Microscope 
by Watson and Sons, Mechanical Stage, Abbe Condenser, Triple Nose- 
piece, 2”, 4”, and }” Objectives, 5 Eyepieces (magnification 30-1200). 
Incase. Price, £25 or offer. Box 201, c/o Nature Office. 


WANTED.—Long or complete set of the 


Annual Reports of the British Association. Apply, stating price, to 
3ox No. 202, c/o NATURE Office. 


TRANSLATIONS of French and German 


scientific and technical literature undertaken by London Honours 
B.Sc. 3S., 15 Marlborough Road, Watford. 


THE ‘“ DAVON ” Pat. 


TESTIMONY 


“For low power examination of a metal fracture where great depth of 
focus is necessary the apparatus offers very real advantages. In particular 
may be mentioned direct measurements from some distance of changes in 
length such as are needed in a determination of the co-efficient of thermal 
expansion."—/. C. Thompson, D. Met., Prof. Metallurgy, University, 
Manchester. 

““ We use it as the telescope portion of an apparatus for the examination 
of hollow forgings." —Metropolttan Vickers Co., Ltd., Manchester. 

“T can measure the deflection of a beam to a 1/1000 in. at a distance of 
g’inches."— University, Leeds. 


F. DAVIDSON & CO. 
29 Great Portland Street, Londor, W.1 


SCIENCE PROGRESS 


A QUARTERLY RECORD OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS 


Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


176 pages. JULY 1924, 6s. net. 


Recent Advances in Science: Pure Mathematics; 

Astronomy; Meteorology; Biochemistry; Physical Chemistry ; 

| Geology ; Plant Physiology ; Entomology. | 

Articles: Ancient Egyptian Mathematics. By W.R. Dawson. | 

| Problems of Saturn’s Rings. By J. A. Lloyd. The Chemistry 

of Embryonic Development. By J. Needham, B.A. Stephen 

Gray: An Early Electrical Experimenter. By J. F. Corrigan. 

Some Causes of a C3 Population. By Prof. E. W. MacBride, 
F.R.S. 


Popular Science: The Encouragement of Discovery : A Pro- 
connary. By Sir R. Ross, K.C.B., F.R.S. 

Notes: A. G. Thacker, A.R.C.S. A Norwegian Discovery: 
Frozen Air. The Germ Theory of Disease. The Man who 
Saved a City. Notes and News. 

Correspondence. 

Essays: The Antiquity of Man in East Anglia. By J. R. Moir. 
Sir Richard Paget's Theory of the Nature of Human Speech. 
By Sylv'a Paget. | 

| Essay Reviews: Abercromby and the Modern School of | 

| 

| 

| 


Weather Forecasting. By E. V. Newnham. Forecasting 
Weather in France. By E. V. Newnham, B.Sc. ‘To Be, or 
Not to Be.” By Sir R. Ross, K.C.B., F.R.S. 


Reviews of 39 Books, etc. 


| JOHN MURRAY, Albemarle St., LONDON, W.1. 


ADIUM ON HIRE. 


(Activity 1,800,000). 


} RADIUM MICROSCOPES, } 
} Complete with Radium, 2/6 and 7/6 each. 
These are SELF -LUMINOUS in the dark, 


showing splendid Scintillations. 


Pitchblende Scintilloscopes 
Extra Screens for Testing Minerals . 


7/6 each, 
1/6 each. 


F. HARRISON GLEW, 
156 Clapham Road, London, S.W.9. 
Telephones : 1787 Hop and 3117 Hop. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT GG 


&rS 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RILEy, F. E.S., Amn. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
Actual Makers of Astronomical and Terrestrial Telescopes 


STAINLESS STEEL MIRRORS AND FLATS 


for Reflector Telescopes; no silvering required. A 
permanent highly polished surface guaranteed. 

Surplus stock of 14” and 2”, godegree REFLECT-' 
ING PRISMS made from the best Optical glass 
flat surfaces; guaranteed highest quality. 14”, 
£1 5 O. 2”,£115 0. 

All types of Astronomical Telescopes, Eye- 
pieces, Equatorial Mountings, etc. Pamphlets 
post free on application. 


Orion Works, Ealing, London, W.5. 


Ox YGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 
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EDNEY ” HYGROMETERS 


Specially made for use in Textile Manufacturing, Timber and Leather Drying, 
Dye Works, Fruit Preserving and Drying, Cold Storage Chambers, Wall 
Paper Printing, and other industries. 


“EDNEY ” SELF-RECORDING HYGROMETER, 
which records on Revolving Drum the humidity of the air in the drying rooms. 
Price, complete with Charts and Ink - £16 > 0 : 0 


“EDNEY ” STANDARD 
FACTORY HYGROMETER 


with stem-divided Tubes, / “EDNEY” 

hand-painted Porcelain FACTORY 

Scale, and large Cistern \ HYGROMETER 
with 


£2:0:0 


Porcelain Scale 


21s. 


National Physical iso} 
for above | [50] 30! | with Boxwood 
6s. extra. - or Zinc Scale 


18s. 


SOLE MAKERS : 


PASTORELLI & RAPKIN, Ltd., 46 Hatton Garden, LONDON 


(MEMBERS OF BRITISH LAMPBLOWN SCIENTIFIC GLASSWARE MANUFACTURERS’ ASSOCIATION, LTD.) 
Actual Manufacturers of all kinds of THERMOMETERS, HYDROMETERS, 
and Recording Instruments for every industrial purpose. Lists on application. 
Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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Pies, 


1924 


THE “ - REFLEX CAMERA 


instrument of precision and highest quality, 


45x 107 mm. 


capable of satisfying the most exacting requirements. 


Fitted with new pattern changing box which is 
superior to any other type at present avilable. 


Camera, with changing box and 12 plate holders 
F/3-2 focussing lens, paired Zeiss Tessars F/4-5, 
complete in well finished leather case, with 


lock and key £40 0 O 


Full particulars on request. 


OGILVY & CO. 


18 Bloomsbury Square, London, W.C.1 


CHEMICAL 
APPARATUS 


AND 


Lists on 
application 


CHEMICALS Organle & Inorganie 
VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 
Flasks, Beakers, Test Tubes, Reagent Bottles, 
Poreelain, Basins and Crueibles, Filter Papers, etc., 
GRADUATED APPARATUS 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 


(CABORATORY (> EQUIPMENT | 


ELECTRIC LAMP 


DESIGNED BY A MICROSCOPIST FOR 
EVERYDAY USE IN THE 
LABORATORY:— 
ADJUSTMENTS. 


Low: (24) 
LOW | £4:7:6 | 
RUBBER 


other specialities, or call and test : 


(Puone Mayrair 3111), 310-312 Recent Sr., 
Lonpon, 


Unsurpassed for quality. 


[eitz 


PRISMATIC BINOCULARS 


Made with the same care 
and precision as the renowned Leitz Microscopes. 


In a variety of models, as follows : 


Inspection and comparison invited. 


OGILVY & CO. 


(British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 


BINOSPO x 6 24™/,, Object Glasses £8 10 0 
BINOCT x 8 » 9 10 0 
BINOMIT 10 10 0 
WITH EYEPIECE FOCUSSING 
BINOLI x 24™/,, Object Glasses £7 10 0 
BINOT x 6 § 0 
BINOM Bx 8 10 0 
BINOMON x 8 9 10 0 
AVIOSEPT 15 15 0 
AVIODIX x 10 5 0 
AVIOFORTE x12 60,, Zi 6.0 


WITH CENTRE FOCUSSING 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


) 
Write for Leaflet, M.9, and for details of . 
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BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading | 
BRITISH HOUSE | 
for | 
CHEMICAL | | 
REAGENTS | 


CASELLA’S 
HAIR HYGROGRAPH 


PURE, FINE 
& RARE 


£10 10 O 


CHEMICALS” § 


C. F. CASELLA & CO. LTD. 
| 49-50 Parliament Street, 
London, S.W.1 


Bargains in Government Surplus Stores 


12-INCH SPARK HEAVY DISCHARCE | 


Ves 


NDUGTION COILS 


Every one of these Coils ‘— . 
was submitted to a very "IN These tested and approved 
exactirig Government test for ‘we, Induction Coils are offered at 
output and efficiency. Nas the extremely 
Low Price of £28 each 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 


Exclusive of Meter. 
Milliamperemeter £3 extra. 


§ To avoid disappointment send 
f your orders early. 


Only a 
limited number can be sup- 
plied. 


complete with Condenser, 

Variable Primary, Discharge 

Pillars, Heavily Insulated, A 
and fitted in Solid Polished J OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- on 

tion. Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 


ELECTRICAL 
DEPARTMENT 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 
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OXFORD 
TECHNICAL BOOKS 


FLAVOURING MATERIALS, 
NATURAL AND SYNTHETIC, 
3y A. CLARKE. Crown 8vo. Cloth. 8s. 6d. net. “A good 
example of what technical literature of this kind should be.” 
PHYSICS IN INDUSTRY. Nature. 
By Pror. ARCHIBALD BARR, D.Sc., LL.D., Sik JAMES 
A. EWING, K.C.B., LL. D., F. R.S., and C. C. PATERSON, 
CE. ~ — an Introduction by Sir J. J. THOMSON, 
O.M., F.R.S. 2s. 6d. net. 


AND THEIR COMPONENTS. 
By R. S. MORRELL, M.A., Ph.D., F.LC. Demy 8vo. 
Cloth. Illustrated. Pp. xii+362. 25s. net. ‘The author 
blenc ls very high chemic al attainment with great experience 
in varnish technology.”—Chemical Trade Journal. 
SANDS AND CRUSHED ROCKS. 
By A. B. SEARLE. Demy 8vo. Cloth. In two volumes, 
fully illustrated. 52s. 6d. net. Vol. I.—Nature, Properties and 
Treatment. Vol. II. Uses in Industry. 
POWER ALCOHOL: 
ITS PRODUCTION AND UTILISATION. 
By G. W. MONIER-WILLIAMS, M.A., Ph.D., F.LC. 
Demy 8 8vo. Cloth. Illustrated. 21s. net. ‘*A good volume 
by a writer of experience. "— Engineering 
ENGINEERING NON- FERROUS 
METALS AND ALLOYS. 
By LESLIE AITCHISON and W. R. BARCLAY, With 
an Introduction by Engr. Vice-Admiral Sir G.G. GOODWIN, 
K.C.B. Demy 8vo. Cloth. Fully Illustrated. 1s, net. 
MODERN ELECTRO-PLATING. 
By W. E. HUGHES, B.A. (Cantab.), D.1.C. (London), 
M. Faraday Soc., M. Inst. Met. Royal 8vo. Cloth. Photo- 
micrographs (18 Plates). 16s. net. 


Write for complete Technical List. 


HUMPHREY MILFORD 
Oxford University Press, London, E.C.4. 


That Book you want! 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


That Book you do not want! 
Foyles will buy it.—A single volume to a library. 


Expert valuers sent any distance. 


FOYLES, 121 Charing Cross Road, London. 


Books Bought and Sold 


{| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 


SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE AT7TENTION 


86 Charing Cross Road, London, W.C.2 


DULAU & CO. LTD. 


Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 Marcaret STREET, CAVENDISH Square, LONDON, W.1. 
Established 1792. Libraries Purchased. 


THE ENTOMOLOGIST. 


ADLARD & SON & WEST NEWMAN 


LIMITED 


Home and Export. 


&rS 23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


Gardens, Barnes, S.W.13. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD (John). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts ‘ 7 £28 net. 
LILFORD (Lord). The Birds of the British bien First Edition. 7 vols. 
Royal 8vo. 421 coloured Thorburn, etc. Half 
polished red morocco ‘ . £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON W.C.2 


SCIENCE & GENERAL PRINTERS 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published: Part II: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and — including the Library of the late Prof. 

G. Bonney, F.R. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
por on exact Ppapeen as well as sets of scientific periodicals. They invite 
ion with books rare and difficult to get. 

HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaDILLy, W.i, Lonpon. 


A monthly Journal of Ento- 
mology. Edited by N. D. Riey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 


“THE MICROSCOPE,” by Conrad Beck. 
Part I. A Simple Handbook, 2s. 6d. Post a 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s. R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 3. 
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THERMOMETERS FOR GHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


wu 


SETS OF STANDARD THERMOMETERS 
divided to }° and 4° 
With National Physical Laboratory Certificates. 


Ins. 


High Temperature Thermometers. 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
gm See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN L™: 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


* Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarantee that our Thermometers, etc., are British made, they are all marked “ BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 


Any instrument sent on approval if desired. 1 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 


C3 


Brass or Steel Protecting Sheatha. 


ANY LENGTH 
2 ins. TO GFT. 
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ITH RESISTANCES 


OF ALL KINDS—FOR ALL PURPOSES 


At practically Pre-War Prices. 


THE ZENITH MANUFACTURING Co. 


(Sole Makers of the ‘‘ ZENITH” Patterns) 
Contractors to the Admiralty, War Office, 
Air Ministry, Post Office, L.C.C., &e. 
Zenith Works, Villiers Road, 
Willesden Green, London, N.W. 2. 
Phone: Willesden 1115. Telegrams: Voltaohm, Willroad, London 


CATALOGUE 
ON REQUEST 


MIGROSGOPE TEST-PLATES| | MICROSCOPEs, MICROTOMES 


Ruled by Mr. A. MALLOCK, F.RS. AND ACCESSORY APPARATUS 


Described and illustrated in NATURE, February 16, 1922, and 
exhibited at the Royal Microscopical Society, February 21, 1923. 


These Test-Plates are ruled with two bands of lines, 
intersecting at an angle of about 25°, of 10, 15, 20 or 30 
thousand lines per inch; 20 and 30 thousand are recom- 
mended for standard use. 


Price £1 each, post /ree. 


JAMES SWIFT & SON LTD. 


Makers of the Highest Grade Microscopes and Accessories 
81 Tottenham Court Road, London, W.1. 


Ask your dealer for 


SUPERSILIC 
LABORATORY GLASSWARE ILLUSTRATED CATALOGUE 


The Brand which is a guarantee for reliability and OF 


good service. MEDICO-SCiENTIFIC APPARATUS 


Spencer Rotary Microtome No. 820 


Post free on request. 


THE IRISH NATURALIST. See Editorial Notice, NATURE, December 29, 1923, p. 950. 


A Monthly Journal of Irish Natural History. 
Price 1s. 
Edited by R. LLOYD PRAEGAR, D.Sc., C. B. MOFFAT, B.A., HAWKSLEY & SONS 
83 Wigmore Street, London, W.1 
REPAIRS A SPECIALITY 


Annual Subscription, 10s. Post Free to any Address. 
Dublin: EASON & SON, L1tp., 40 Lower Sackville Street 


(to which Address Subscriptions should be sent). 


MACMILLAN AND CO.’S NEW BOOKS. 
AMURATH TO AMURATH. by GERTRUDE LOWTHIAN BELL. Second Edition. 


Illustrated. 8vo. 2Is. net. 


ANATOLICA. By HARRY CHARLES LUKE, Assistant Governor of Jerusalem, Author of “The 
Fringe of the East,” etc. With Frontispiece in Colour, 40 Plates in Black and White, and a Map. 


8vo. 16s. net. 


THE STATESMAN’S YEAR BOOK. For the Year 1924. Edited by sir JOHN 


SCOTT KELTIE, LL.D., and M. EPSTEIN, M.A., Ph.D., F.R.G.S. With Maps. Crown 8vo. 


20s. net. 


THE SCIENTIFIC APPROACH TO PHILOSOPHY. Selected Essays and Reviews. 


By H. WILDON CARR, Hon. D.Litt. (Durham), Professor of Philosophy in the University of 
London. 8vo. 12s. net. 


MACMILLAN & CO., LTD., LONDON, W.C.2. 
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6) ANN Manufactured by 


W. & R. BALSTON, LT. 


FILTERPAPERS MAIDSTONE, KENT. 


Ordinary Grades. Filter Cones. Diffusion Shells. 

‘* Ashless ”’ Qualities. Fat-Free Strips for Milk Analysis. Folded Filters. 
Absorption Blocks. Extraction Thimbles. Unsensitized Strips. 
Filter ‘* Hats.” Black Filter Papers. Etc., Ete. 


WHATMAN ABSORPTION BLOCKS. 


These blocks are made from purified paper, purified with 
acids, and are used to absorb difficult combustible liquids. 


Descriptive Booklet, Price List and Samples on application. 


Obtainable from all Laboratory 
Furnishers, in sealed packages 


IN CASE OF ANY DIFFICULTY IN OBTAINING SUPPLIES OR SAMPLES 
Write the Sole Sales Representatives: 


H. REEVE ANGEL & CO., LTD., 
9 Bridewell Place, LONDON, E.C.4. 


KELVIN AND WHEATSTONE BRIDGES, 
POTENTIOMETERS, VOLT BOXES, GALVANOMETERS, 
CONTINUOUS RHEOSTATS, STANDARD CELLS, 
AYRTON-MATHER SHUNT BOXES, REVERSING AND 
CHANGE-OVER SWITCHES, STANDARD RESISTANCES, 


HIGHEST GRADE 
LABORATORY APPARATUS 


FULL PARTICULARS AND 
PRICES ON APPLICATION. 


CROMPTON & i. 


R d Office: Tel 
SALISBURY HOUSE, CHELMSFORD LONDON WALL 4734 


LONDON WALL, E.C.2. CHELMSFORD I61. 


| TOWN aN 
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MACMILLAN AND CO.’S NEW BOOKS. 


THIRD EDITION. JUST PUBLISHED. 
ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. py 
W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. 
Third Edition. With 370 Illustrations ; pp. xxxvi, 697. 8vo. 25s. net. 


NATURE.—* A book which in reality aims at giving the early history of mankind. . . . This book has great merits ; 
it will succeed, and it deserves success.” 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 


A LONG LIFE’S WORK: an Autobiography. By SiR ARCHIBALD GEIKIE, 0O.M., 
K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait. 8vo. 18s. net. 


BIG GAME AND PYGMIES: EXPERIENCES OF A NATURALIST IN CEN- 
TRAL AFRICAN FORESTS IN QUEST OF THE OKAPI. by cuTHBERT 
CHRISTY, M.B., C.M., F.R.G.S., F.Z.S., etc. With an Introductory Chapter by SIR HARRY 
H. JOHNSTON, G.C.M.G., K.C.B., and with 120 Illustrations anda Map, 8vo. 2iIs. net. 


THE WEEKLY WESTMINSTER.—“ Not for some years has so well-written a narrative of exploration come 
our way. It is stressed nowhere. It is as tranquil as the solitudes it describes. In fact, we think it is the only book we have 
read descriptive of tropical Africa which can be compared with the classics of equatorial travel in Asia and America.” 


A GLIMPSE OF THE NATIVES OF CENTRAL AUSTRALIA. © by G. HoRNE, 


V.D., M.D., and G. AISTON, Mounted Police of Australia. Illustrated. 8vo. 18s. net. 


A DICTIONARY OF APPLIED PHYSICS. Edited by sir RICHARD GLAZEBROOK, 
K.C.B., D.Sc., F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3: 3s. net each. The set of 
five volumes, £14; 14s. net. 


Vol. I. MECHANICS—ENGINEERING—HEAT. | Vol. IV. a SOUND, and RADIO- 


» ELECTRICITY. 
» Ill. METEOROLOGY, METROLOGY, and | » V. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


*,* Full descriptive Prospectus post free on application. 


RICE. By EDWIN BINGHAM COPELAND, Professor of Plant Physiology and Dean of the College 
of Agriculture, retired, University of the Philippines, author of ‘* The Coco-nut.” With Plates in 
Colour and other Illustrations. 8vo. 20s, net. 

THE CHINA EXPRESS AND TELEGRAPH.—“ The volume treats the subject very fully. . . . As the 
first book of its kind practically, it is sure of a welcome in meeting a need, but cannot help but be useful to those interested 
in rice, whether it be as grower, merchant, carrier, or sociological student interested in the tremendous part played in 
Eastern economics by the grain.” 


OUTLINES OF FUNGI AND PLANT DISEASES FOR STUDENTS AND 
PRACTITIONERS OF AGRICULTURE AND HORTICULTURE. psyr.r. 


BENNETT. B.Sc. (Lond.), Assistant Lecturer in Agricultural Botany, Department of Agriculture, 
‘The University, Leeds. Illustrated. Crown 8vo. 7s. 6d. net. 


EXTINCT PLANTS AND PROBLEMS OF EVOLUTION. By DUKINFIELD H. 


SCOTT, LL.D., D.Sc., F.R.S. With 63 Figures and a Frontispiece. 8vo. tos. 6d. net. 


A SHORTER SCHOOL GEOMETRY. By H. S. HALL, M.A., and F. H. STEVENS, 
M.A. Crown 8vo. Part I., 2s. 6d. (Ready). Part II. (shortly). Complete (shortly). 
TEACHERS’ WORLD.—“ The writers of this work have proved, by the wide popularity of their old ‘School 
Geometry,’ that they are able to provide what the schools want. This work has been undertaken to meet the newer 
requirements of the subject.” 


THE ELEMENTS OF CO-ORDINATE GEOMETRY. ByS.L. LONEY, M.A. Crown 


8vo. Complete. (Parts I. and II.) 12s, Key to Part II. 7s. 6d. net. 


AN INTRODUCTION TO THE PRACTICE OF CIVIL ENGINEERING. ®y 
E,. E. MANN, M.6c., Assoc.M.Inst.C.E., Senior Lecturer in Engineering at the University College, 
Southampton. Illustrated. Crown 8vo. 7s. 6d. net. 


*,* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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The FLETCHER TROLLEY 


provides a variety of useful 


experiments for the 
Mechanical 
Laboratory. 


G. CUSSONS LT. 


The Technical Works, 


; Lower Broughton, 
: We are exhibiting at Wembley, 


Palace of Engineering, MANCH ESTER. 


Avenue 3, Bay 4, Stand 256. 


X-Ray Apparatus 


For Crystallography 
and Physical Research 


In choosing apparatus for the application of 
X-Rays to physical and industrial science, 
reliability is the factor of prime importance. 
Watson & Sons have a world-wide reputation 
for absolute reliability in connection with the 
manufacture of every class of X-Ray appar- 
atus, and the “Watson” housemark is 
accepted by discriminating experts as sufh- 
cient guarantee of superlative quality. Special 
attention has been given by Watson & Sons 
to the production of X-Ray equipment for 
physical research work, and the Firm is 
prepared to give advice and to supply 
suitable equipment of the finest quality for 
this purpose. 


Write us your requirements, 
and let us submit an estimate. 


WATSON & SONS 
(ELECTRO-MEDICAL) LTD. 
SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 
Telephone : Regent 1227. Telegrams : “ Skiagram, Westcent, London.” 
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‘The “STUDENT” 
Microscope. 


Model No. 15. 

N EXCELLENT MICROSCOPE forstudents, 
with inclination joint, nickelled rack and 
pinion, nickelled and stove blacked body, 

stove blacked enamelled stand, stage fitted with 
iris diaphragm, reversible plane and concave 
mirrors, supplied in varnished wocden box. 


OPIICAL SPECIFICATION. — Triple 
objective and two eyepieces. No. 4 
gives magnification of 800 diameters 
with the — objective, and 500 
diameters when front lens of the 
objectiveis removed. No. 2 eyepiece 
gives magnification of 300 diameters 
with the triple objective, and 200 
diameters when front lens is re- 
moved. Height closed, 10”. Weight 


321bs. Price £3:10:0 post tree. 


FREE !-to you. illustrated cata- 


logues, N.7, of 
Telescopes, 


1 Call at any of our branches or send a 
1 post-card jor your copy of the 
1 “SIGHTS OF LONDON® Booklet, 


a profusely illustr aad guide to our Binoculars, and 
Jamous city, yet a special section Surplus War 
devoted to** Wembley and how to get ° 


there.” Stores. Post free 

application. 
ANDB COUMPANY LIMITED 
CONSULTING OPHTHALMIC OPTICIANS 
TRADE MARK 428 STRAND, LONDON, W.C.2. 


Branches at London, Leeds, Swansea and Canterbury. 
Look for the Owl tn the Window. 
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B.D.H. CHEMICALS 


FOR RESEARCH AND ANALYSIS 


BRITISH MANUFACTURE 


Over 3000 Substances for use in Research and 
Analysis are kept in stock, and we are continually 
adding to the list of our manufactures. The reliable 
quality of the B.D.H. Organic Chemicals and Analy- 
tical Reagents has led to their adoption wherever 
the highest value is placed on scientific accuracy. 


A copy of our latest Catalogue wtll be 
supplied on application. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, | 
Graham St., City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


THE BREARLEY— 


CURVE 
TRACER 


oo= 
wer 
vue CP 


Further parti- 
culars are 
given in 
Booklet No. 
II-N sent free 
on request. 


1902843 
centimetres. 


LONDON & 
CAM BRIDGE 
Conenny:- The Cambridge ond Paul Instrument Co.of America In. Grand Cental Terminal NewYork 


This instrument was 
designed by Mr. H. 
Brearley to obtain 
recalescence curves 
of samples of steels 
and other alloys. It 
may also be used in 
any experiment in 
= which a record is 
required of slowly 
varying deflections 
of a mirror galvano- 
meter system over a 
short period of time. 


CAMBRIDGE 


IN 


TRUMENT CO 
45.GROSVENOR PLACE 
ied Office’) ONDON S.W.1 


WORKS :- 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


| 
| 
| 
| 
j 
| | 


Supplement to ‘Nature,’ July 26, 192 i 
924 


“Chances Resistance 


Laboratory Glassware 


The reputation enjoyed by Chance Brothers & Co. Ltd., as the largest manufacturers 
of Optical and Scientific glass in the United Kingdom, is alone sufficient guarantee of 
the QUALITY of Chance's Resistance L aboratory Glassware. 

This fact is conclusively proved in the National Physical Laboratory Report, which 
describes how Chance’s Resistance La!oratory Glassware successfully emerg sed from 
exacting tests for heat resistance and chemical action. We will gladly senc d copy of 
that Report on receipt of request. 


NOTE.—Chance’s Glassware is obtainable from any 


Wholesale Dealer, but if any difficulty is experienced, 
please write us direct. 


CHANCE BROTHERS & CO. LTD. 
Glass Works, Smethwick, Birmingham 


NEPHELOMETER AND COLORIMETER ILLUMINATOR 
FOR BIOLOGICAL COLORIMETER 


Also 
Nephelometer Attachment 
for Duboscq Colorimeter, 

Colorimeter Lamp, 
Biological and 
Duboscq Colorimeters, 


Hzemoglobinometer, etc. 
Full particulars on application. 
DELIVERY FROM STOCK. 


Bausch lomb (ptical ©. Itd. LONDON. 


actors to British, Indian, Colonial and Foreign G Our inst » be obtained through a 


rt 
{ 
/ 
|... = | 
B&LO.Co 
ASSEN 
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THE KINETIC THEORY 
OF GASES 


By EUGENE BLOCH, 


Professor at the Lycée, St. Louis. 
Translated by PHILIP A. SMITH, B.A. 
Crown 8v0. Zs. net. 


This volume should fulfil exactly the needs of students 
approaching the subject from the physical and physico-chemical 
points of view. It is an admirable example of the lucidity of 
exposition we have come to associate with the modern school of 
French physicists. 


METHUEN & CO. Ltd. 
36 ESSEX STREET, LONDON, W.C.2 


Ask your dealer for 
SUPERSILIC 
LABORATORY GLASSWARE 


The Brand which is a guarantee for reliability and 
good service. 


GLEW’S SCINTILLOSCOPE 


(Patent) 

HOWS a magnificent display of scintil- 
~ lations, showers of sparks, direct from the 
mineral Pitchblende, Radium, Polonium, 
Uranium, Thorium, or any radio-active substance, 
even an Incandescent Gas Mantle contains sufficient 
Thorium to excite the very sensitive screen of the 
Scintilloscope, which is far more sensitive than 
the Spinthariscope. The Scintilloscope rivals 
the most delicate Electroscope as a detector of 

Alpha rays. 


The eye sees an inexhaustible shower of stars of white light, giving a very 
realistic idea of the ceaseless activity of these marvellous substances which 
are producing the terrific bombardment causing this beautiful display. 


GLEW'S SCINTILLOSCOPE, Superior Lens, with Extra-sensitive 


Radium and Pitchblende Screens, giving brilliant effects. Complete, 7/6. 
Post free, U.K. Foreign Postage extra, weight 2 ounces. 


Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7/6 each, according to size. 


F. HARRISON CLEW (Parenree), 156 CLAPHAM RoaD, LONDON, S.W.9. 


(LABORATORY ENT 


NEW 
ELECTRIC LAMP 
DESIGNED BY A MICROSCOPIST FOR 

EVERYDAY USE IN THE 
LABORATORY:— 


COMPLETE ADJUSTMENTS. 


QY) 

HEAVY BASE | £4:7:6 | 

RUBBER SHOD. 

Write for Leaflet, M.9, and for details of 12 
other specialities, or call and test : 


(PHone Mayrair 3111), 310-312 Recent Sr. 


INDON, 


| UNIVERSITY COLLEGE OF SWANSEA 


Applications are invited for the post of LECTURER in Civi 
Engineering. Salary £500 per annum. ‘The appointment will date 
from October I, 1924. 

Further particulars may be obtained from the undersigned, by whom 
applications must be received on or before August 23, 1924. 

Singleton Park, Swansea. EDWIN DREW, Registrar. 


KELVIN CENTENARY. 


The Advertiser has a copy of Hind’s Algebra which was used by Ww illiam 
Thomson when a student at Cambridge. he book has marks by his 


tutor (Hopkins ue ating the parts to be read, also pencil annotations in 
Thomson's handwriting, and his name as owner. For sale at £5. 

Also Frend’s Algebra i in Tree Calf, a prize gained by Kelvin’s father in 
the junior class of mathematics (1810-11), Glasgow University. Frend s 


Algebra is a curiosity. It rejects the idea of negative numbers as absurd. 
Price £2 10s. 

Also Gardiner's Tables of Logarithms (1742) (4to in calf), with ‘Ex 
libris Nevil Maskelyne Astron. Reg.” inscribed. Price 

Any of these can be sent on appro. Address Box 205, ¢ o Nature Office. 


“THE MICROSCOPE,” by Conrad Beck. 
Part I. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s. R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 3. 


THE COUNCIL OF THE BRITISH CAST 
IRON RESEARCH ASSOCIATION invites applications from suitably 
qualified young Graduates for the post of RESEARCH ASSISTAN’ i 
for an investigation on Moulding Sands at the University of Sheffield. 
Applications to Dikecror, Central House, New Street, Birmingham. 


SCIENTIFIC APPLIANCES 
DALE & HOLLINS 
Electrical, Magnetic, Optical Materials and A oe us, Dynamos, 
Motors, Insulate Wires, Batteries, Relays, WIRELESS RADIO 
Parts and Fittimgs, Crystals, Valves, ‘Phones, Condensers, New 
Duros Accumulators, do not wear out, Electric Clocks, many 
new articles. New List free. 
Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of good Second-hand 
Electrical and Scientific Instruments. /ilustrated List 
6d. post free. See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 
SCIENTIFIC APPLIANCES, 11 & 29 SiciLIAN AVENUE, LonDON, W.C.1. 


CHEMICAL 
APPARATUS 


AND 
CHEMICALS 


Lists free on 
application 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 


CHEMICALS Orgaale & Inorganle 
VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 

Flasks, Beakers, Test Tubes, Reagent Bottles, Funnels, 


Poreelain, Basins and Crueibles, Filter Papers, etc., and 


GRADUATED APPARATUS 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms quoted to the Trade, 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 


LONDON, N.18. 
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RELAYS 


FOR 
TEMPERATURE CONTROL 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 
Price - - £8:10:0 


REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within y's° Cent. 


BAILY, GRUNDY & BARRETT LTD. 


2 St. Mary’s Passage 


CAMBRIDGE 
Telegrams: Baily, Grundy. Telephone : 54 Cambrid 


= 


| The 


SOLAR CHRONOMETER 


will show correct time without any calculation or allow- 
ance for equation. It is very portable (Model A being 
only 4 ins. in diameter) and it can be set up by anybody, 
no compass or level being required. 
Model A, for use between 60° N. and 60°S. £5 15 0 
Model B, for use in any latitude . . £6 15 0 
With descriptive pamphlet. 


J.H.STEWARD,Ltd., 


Scientific Instrument Makers :o the British and Foreign Governments, 


406 & 457 STRAND, LONDON, W.C.2. 


2500 ATMOSPHERES 


Several small Capacity Autoclaves for the 
above high pressure were recently made by 
us to a client’s special order. We also stock 
autoclaves with patent unbolted self-sealing 
covers for pressures up to 1000 atms., in Steel, 
Gun-metal and hard Bronze. Other speci- 
alities : Stills, ovens, sterilizers, water-baths and 
general laboratory supplies. Catalogue on 
request. 


BROWN & SON, WEDMORE ST., LONDON, N.19. 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 


23 HAMILTON SQUARE, 
BIRKENHEAD. 


METALLOGRAPHY 


‘with the “ Davon” Pat. 


Super - Microscope. 


Opinion of Dr. Rogers, Sheffield. 


“At X1000 with a ¢ in. O.G. the result is 
better than could be got with the same O.G. 
used in the ordinary way. 


“At X2500 the definition is critical and at 
X3500 with the same objective equally so. 
Such a result is admittedly beyond what the 
ordinary system could be expected to give. 


“At X5000 it is usable and only fails at | 
higher power than this in the way that the | 
ordinary method fails at over X1500-2000. | 


“The obtaining of such excellence is suffi- 
cient to prove that the Super-Microscope | 
system is capable of remarkable work.” 


F. DAVIDSON & CO. 
29 GREAT PORTLAND STREET, LONDON, W.1 
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‘Edney Hair 
showing 
the PERCENTAGE 


in the room or other 


Hygrometer 


directly 
Mof MOISTURE 


place whereitis hung 


™ lhe Instrument is strongly made, and is mounted in a stout polished and lacquered brass case, with 5-inch engraved 

and silvered metal dial, which gives a very open range. allowing the variations in humidity to be easily observed. 
The action is by the contraction or expansion of a strand of 50 specially treated human hairs, which alters in length accord- 
ing to the percentage of moisture in the atmosphere. This movement is conveyed by simple mechanism to a pulley on 
which the indicating hand is fixed. Each Instrument is tested against standard Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. A small adjusting screw is provided so that at any time the hand can, if required, be 


set to a standard. Price £2 2 


Size 11 in. x 5 in. x 74 in. 


THE “ EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 
copper cover. 

Price complete, with charts for one year , ; - £8 0 Oo 


Illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LID: 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON. GARDEN, LONDON, E.C.1. 
Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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Recent Scientific and Technical Books. 


Volumes marked with an asterisk have been received at ‘* NATURE” Office. 


Mathematics: Mechanics: Physics 


Andrews, Ewart S., and Heywood, H. Bryon. The 
Calculus for Beginners. (Broadway Engineering Hand- 
books, Vol. 13.) Second revised edition. Narrow Cr. 8vo. 
Pp. 284. (London: Scott, Greenwood and Son, 1924.) 
7s. 6d. net. 

Blaschke, Wilhelm. Vorlesungen iiber Differential- 
Geometrie und geometrische Grundlagen von Einsteins 
Relativitatstheorie. I: Elementare Differentialgeometrie. 
Zweite, verbesserte Auflage. Mit einem Anhang von Kurt 
Reidemeister. (Die Grundlehren der mathematischen 
Wissenschaften in Einzeldarstellungen, Band 1.) Pp. 
_ xii+242. (Berlin: Julius Springer, 1924.) 11 gold marks. 
; Bowley, A. L. The Mathematical Groundwork of 
Economics : an Introductory Treatise. Demy 8vo. Pp. 


106. (London: Oxford University Press, 1924.) 7s. net. 
Bricard, Raoul. Petit traité de perspective. 8vo. 
Pp. 87. (Paris: Libr. Vuibert, 1924.) 8 francs. 
Burali-Forti, C., e Boggio, T. Espaces courbes: 
critique de la relativité. 8vo. Pp. xxiv+255. (Turin: 
Sten éditrice, 1924.) 50 lire. 


Fairgrieve, M. McCallum, and Cundall, J. Tudor. 


Elementary Physics. (Bell’s Natural Science Series.) 
Cr. 8vo. Parts 1 and 2. Pp. xii+207. (London: G. 
Bell and Sons, Ltd., 1924.) 3s.* 


Faraday Society. Electrode Reaction and Equilibria : 
a General Discussion held by the Faraday Society, Novem- 


ber 1923. Roy. 8vo. Pp. 665-838. (London: The 
Faraday Society, 1924.) Ios. 6d. net.* 

Faron, L. Le mécanicien pratique. Cr. 8vo. Pp. 
126. (Paris: Hachette et Cie, 1924.) 6.50 francs. 


Henker, Otto. Introduction to the Theory of Spec- 
tacles. Translated by R. Kanthack. Roy. 8vo. Pp. 
viii + 336. (Jena: School of Optics; London: J. W. 
Atha and Co., 1924.) 13s. 6d.* 

Howard, B.A. First Ideas of Trigonometry. Cr. 8vo. 
Pp.95. (Bostonand London: GinnandCo., 1924.) Is. 9d. 

Knopp, Konrad. Theorie und Anwendung der un- 
endlichen Reihen. (Die Grundlehren der mathematischen 
Wissenschaften in Einzeldarstellungen, Band 2.) Zweite, 
erweiterte Auflage. Pp.x +526. (Berlin: Julius Springer, 
1924.) 27 gold marks. 

Lamb, Horace. The Evolution 
Physics : being the Rouse Ball Lecture for 1924. 


of Mathematical 
Cr. 8vo. 


Pp. 48. (Cambridge: At the University Press, 1924.) 
2s. net.* 

Lariviére, A. Les métamorphoses de la force. Cr. 
8vo. Pp. 305. (Paris: Libr. Desforges, 1924.) 


Laue, M. von. La théorie de la relativité. Tome 1: 
Le principe de relativité et la transformation de Lorentz. 
Traduit d’aprés la 4¢ édition allemande par G. Létang. 
8vo. Pp. xvi+332. (Paris: Gauthier-Villars et Cie, 1924.) 
40 francs. 

Loria, Gino. Complementi di geometria descrittiva : 
visibilita, ombre, chiaroscuro, prospettiva lineare. (Manuali 
Hoepli.) Pott 8vo. Pp. xii+192. (Milano:  Ulrico 
Hoepli, 1924.) 11.50 lire.* 

Mierzejewski, Henryk. 
Roy. 8vo. Pp. vii +206. 
znica-Atlas, 1924.) * 

Molony, Rev. B. C. An Elementary Course of Ana- 
lytical Geometry. (Cambridge Mathematical Series.) Cr. 
8vo. Pp. viili+167+xvi. (London: G. Bell and Sons, 
Ltd., 1924.) 3s. 6d:; Part 1, 2s. 6d.* 

Palmer, Claude Irwin. Practical Calculus for Home 
Study. Cr. 8vo. Pp. xx+443. (London: McGraw-Hill 
Publishing Co., Ltd., 1924.) 15s. net.* 

Pascal, Ernesto, Dettate da. Lezioni di calcolo 
infinitesimale. (Manuali Hoepli.) Pott 8vo. Parte 
Seconda: Calcolo integrale. Quinta edizione riveduta. 
Pp. viii + 330. (Milano: Ulrico Hoepli, 1924.) 15 lire.* 

Pendlebury, Charles. A Preparatory Arithmetic. 
Fifth edition, revised and enlarged. Cr. 8vo. Pp. xiv + 
290 +xlviii. (London: G. Bell and Sons, Ltd., 1924.) 3s. 

Pigrome, E.R. Exercises in Trigonometry: a Course. 
Cr. 8vo. Pp. 78. (Oxford: At the Clarendon Press ; 
London: Oxford University Press, 1924.) 1s. 6d. net. 


Metrologja techniczna. Sup. 
(Lw6w and Warszawa: Ksai- 


Rothe, Hermann. Einfiihrung in die Tensorrechnung. 
Sup. Roy. 8vo. Pp. iv+179. (Wien: L. W. Seidel und 
Sohn, 1924.) 5s.* 

Vivanti, G. Complementi di matematica ad uso dei 
chimici e dei naturalisti. (Manuali Hoepli.) 2¢ edizione. 
Pott 8vo. Pp. 388. (Milano: Ulrico Hoepli, 1923.) 
16.50 lire. 


Engineering 


Constructional Steelwork : a Manual of 
(Directly- 


Atkin, Harry. 
Workshop Processes, Methods and Machines. 
Useful Technical Series.) Demy 8vo. Pp. 214. (London: 
Chapman and Hall, Ltd., 1924.) 9s. 6d. net. 

Bardin, R. Les moteurs a combustion Diesel et semi- 
Diesel. 8vo. Pp. 110. (Paris: Libr. Desforges, 1924.) 
15 francs. 

Bruyne, N. A. de. The Electrolytic Rectifier: for 
Electrical Engineers, Physicists and Wireless Amateurs. 
Containing a Chapter showing How to Make and Use a 
Rectifier for charging Accumulators from Alternating 
Current Supply Mains. Cr. 8vo. Pp. vii+75. (London: 


Sir I. Pitman and Sons, Ltd., 1924.) 3s. 6d. net.* 
Clementi, Ignazio. I contatori elettrici: teoria e 
pratica. (Manuali Hoepli.) Pott 8vo. Pp. xvi+2or. 
(Milano: Ulrico Hoepli, 1924.) 13.50 lire.* 
Croft, Terrell. Conduit Wiring. Pott 4to. Pp. 
xi+458. (London: McGraw-Hill Publishing Co., Ltd., 
1924.) 155s. net. 


Franceschelli, D. Riscaldamento elettrico domestico 
e industriale : memoriale e dati pratici per il costruttore 
e montatore elettricista. (Manuali Hoepli.) Pott 8vo. 
Pp. xx +279. (Milano: Ulrico Hoepli, 1924.) 15 lire.* 

Heath, John M. A Handbook of Telephone Circuit 
Diagrams: with Explanations. Oblong Fcap. 8vo. Pp. 
x +279. (Lendon: McGraw-Hill Publishing Co., Ltd., 
1924.) 12s. 6d. net.* 

Henschel und Sohn, G.m.b.H., Cassel, Heraus- 
gegeben von. Des Lokomotiv-Ingenieurs Taschenbuch : 
zur Erinnerung an die Fertigstellung der 20,000 Loko- 
motive. 8vo. Pp.174. (Berlin: Julius Springer, 1924.) 
5 gold marks. 

Jones, Bernard E., Edited by. A Practical Guide to 
Wireless in Simple Language : telling the Beginner every- 
thing necessary for Broadcast Reception. Demy 8vo. 
Pp. 7o. (London, New York, Toronto and Melbourne : 
Cassell and Co., Ltd., 1924.) Is. net. 

Judge, Arthur W., Edited by. Modern Motor-cars : 
their Construction, Maintenance, Management, etc. ; with 
sections on Cycle Cars, Commercial Cars and Motor 
Cycles. 3 vols. Cr. gto. (London: Caxton Publishing 
Co., 1924.) 63s. net. 

Kanthack, Francis Edgar. The Principles of Irriga- 
tion Engineering: with Special Reference to South 
Africa. Based upon a Course of Lectures delivered at 
the University of Cape Town. Demy 8vo. Pp. 299. 
(London : Longmans, Green and Co., 1924.) 30s. net. 
Lan-Davis, Cyril F. Telephotography. Third edition, 
by Israel Davis. Cr. 8vo. Pp. xvi+112. (London: G. 
Routledge and Sons, Ltd.; New York: E. P. Dutton and 
Co., 1924.) 3s. 6d. net.* 

Le Gallou, Y. Technique et pratique des moteurs a 


huile lourde a injection directe (semi-Diesel). Pp. 208. 
(Paris: Libr. Dunod, 1924.) 34.50 francs. 

Low, A. M. Wireless Possibilities. Pott 8vo. Pp. 
77. (London: Kegan Paul and Co., Ltd., 1924.) 2s. 6d. 
net.* 


Practice of 
(London : 


Introduction to the 
Civil Engineering. Cr. 8vo. Pp. xi+296. 
Macmillan and Co., Ltd., 1924.) 7s. 6d. net.* 
Marié, Georges. Traité de stabilité du matériel de 
chemins de fer: influence des divers éléments de la voie, 
d’aprés les mémoires de l’auteur. Sup. Roy. 8vo. Pp. 
xi+579. (Paris: Ch. Béranger, 1924.) 58 francs. 
Pagliaro, F. L’ altoforno elettrico. (Manuali Hoepli.) 
Pott 8vo. Pp. xi+207. (Milano: Ulrico Hoepli, 1924.) 


Mann, E. E. An 


| 12.50 lire.* 
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Romoli-Venturi, D. Elettrotermia: trattato teorico- 
pratico ad uso dei capitecnici ¢ costruttori di apparecchi 
a riscaldamento elettrico. (Manuali Hoepli.) Pott 
8vo. Pp. xi+300. (Milano: Ulrico Hoepli, 1924.) 
15 lire.* 

Saur, Georges, et Cordoux, Andre Martenot de. 
L’allumage desmoteurs d’automobiles: théorie élémentaire 
et description, entretien, pannes de l’allumage a haute 
tension et les principaux systémes d’allumage. 2° édition. 
Gl. 8vo. Pp. vit+120. (Paris: Libr. Dunod, 1924.) 
6.50 francs. 

Tookey, W. A. British Oil Engines: a Practical 
Handbook for Attendants, Erectors and Purchasers. 
18mo. Pp. 184. (London: P. Marshall and Co., 1924.) 
2s. 6d. net. 


Chemistry: Chemical Industry 


Clogne, Rene. Guide pratique d’analyses de chimie 
biologique. 2¢ édition. Cr. 8vo. Pp. 282. (Paris: 
E. Le Frangois, 1924.) 14 francs. 

Cranston, J. A. The Structure of Matter. (Manuals 
of Pure and Applied Chemistry.) Demy 8vo. Pp. 
xvi+196. (London, Glasgow and Bombay: Blackie and 
Son, Ltd., 1924.) 12s. 6d. net.* 

Fischer, Emil. Untersuchungen aus verschiedenen 
Gebieten: Vortrage und Abhandlungen allgemeinen 
Inhalts. (Emil Fischer: Gesammelte Werke.) Heraus- 
gegeben von M. Bergmann. Roy. 8vo. Pp. x+914. 
(Berlin : Julius Springer, 1924.) 9.65 dollars.* 

Fischer, Franz. Die Umwandlung der Kohle in Ole. 
(Band 2 der Chemie der Kohle.) Pp. viii+367. (Berlin: 
Gebriider Borntraeger, 1924.) 11.70 gold marks. 

Foster, William. Introduction to General Chemistry. 
Demy 8vo. Pp. vii +643 +29 plates. (Princeton : Prince- 
ton University Press ; London: Oxford University Press, 
41924.) 17s. 6d. net.* 

Frangois, M. Manipulations de chimie analytique 
appliquée: analyses des produits pharmaceutiques, 
chimiques et galéniques et des matiéres alimentaires ; 
analyses biologiques et toxicologiques. 2¢ édition, revue 
et augmentée. 8vo. Pp. 308. (Paris: E. Le Frangois.) 
22 francs. 

Friend, J. Newton, Edited by. A Text-Book of 
Inorganic Chemistry. Med. 8vo. Vol. 2: The Alkali- 
Metals and their Congeners. By A. Jamieson Walker. 
Pp. xxvi+379. (London: C. Griffin and Co., Ltd., 
1924.) 20s. net.* 

Garard, Ira D. Applied Chemistry. Cr. 8vo. Pp. 
vii+496. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 15s. net.* 

Heuser, Emil. Textbook of Cellulose Chemistry : 
for Students in Technical Schools and Universities as 
well as for Cellulose Experts. Translated from the 
second German edition by Clarence J. West and Gustavus 
J. Esselen, jr. Ex. Cr. 8vo. Pp. xi+212. (London: 
McGraw-Hill Publishing Co., Ltd., 1924.) 12s. 6d. net.* 

Myddleton, William W. Examples in Chemistry. 
Cr. 8vo. Pp. viii+134. (London: Methuen and Co., 
Ltd., 1924.) 3s.* 

Partington, J. R. Chemical Thermodynamics: an 
Introduction to General Thermodynamics and its Applica- 
tions to Chemistry. Cr. 8vo. Pp. vii+275. (London: 
Constable and Co., Ltd., 1924.) 10s. 6d. net.* 

Partington, J. R., and Shilling, W.G. ‘The Specific 
Heats of Gases. Med. 8vo. Pp. 252. (London: Ernest 
Benn, Ltd., 1924.) 30s. net.* 

Schimpf, Henry W. A Systematic Course of Qualita- 
tive Chemical Analysis of Inorganic and Organic Sub- 
stances. Roy. 8vo. Pp. 201. (London: Chapman and 
Hall, Ltd., 1924.) 8s. 6d. net. 

Timm, John A. Charts of the Chemical Reactions 
ofthe Common Elements. Roy.8vo. Pp.81. (London: 
Chapman and Hall, Ltd., 1924.) tos. net. 

Vernon, W. H. J. First (Experimental) Report to 
the Atmospheric Corrosion Research Committee (of the 
British Non-Ferrous Metals Research Association). Pre- 
sented to the Faraday Society, December 17th, 1923; 
with Full Report of Discussion. Roy. 8vo. Pp. 839-934. 
(London : The Faraday Society, 1924.) 7s. 6d. net.* 


Astronomy 
Monteil, Col. P. L. L’astre méconnu: notre terre. 
Bibliotheque de rénovation scientifique.) Roy. 8vo. 
: x+450. (Paris: Girardot et Cie, 1924.) 25 francs. 


Meteorology : Geophysics 


Air Ministry: Meteorological Office. British 
Meteorological and Magnetic Year Book, 1915. Part 5: 
Reseau Mondial, 1915. Monthly and Annual Summaries 
of Pressure, Temperature, and Precipitation at Land 
Stations, generally Two for each Ten-degree Square of 
Latitude and Longitude. (M.O. No. 222g, Tables.) Roy. 
4to. Pp. xviii+115. (London: H.M. Stationery Office, 
1924.) 24s. net.* 

Air Ministry : Meteorological Office. Professional 
Notes, Vol. 3, No. 34: How to Observe the Wind by 
Shooting Spheres Upwards. By Lewis F. Richardson. 
(M.O. 245n.) Roy. 8vo. Pp. 113-132. (London: H.M. 
Stationery Office, 1924.) 9d. net.* 

Luckiesh, M. The Book of the Sky. Demy 8vo. 
Pp. xii +236+16 plates. (London: G. Allen and Unwin, 
Ltd., 1924.) 12s. 6d. net. 

Meteorology in Education : Report of a Conference 
held at the Birkbeck College on January 3, 1924, between 
the Royal Meteorological Society, the Geographical 
Association, and the Science Masters’ Association. Med. 
8vo. Pp. 24. (London: G. Philip and Son, Ltd. ; 
Liverpool : Philip, Son and Nephew, Ltd., 1924.) Is. 6d. 
net.* 


Geology: Mineralogy 


Bederke, Erich. Das Devon in Schlesien und das 
Alter der Sudetenfaltung. (Fortschritte der Geologie 
und Paldontologie, Heft 7.) Roy. 8vo. Pp. v+50+3 
Tafeln. (Berlin: Gebriider Borntraeger, 1924.) 3s. 3d.* 

Boyle, Mary E. Man before History: a Short 
Account of Prehistoric Times. Cr. 8vo. Pp. 128+8 
plates. (London, Calcutta and Sydney: G. G. Harrap 
and Co., Ltd., 1924.) 2s.* 

Geological Society. Geological Literature (List of 
Authors and Titles) added to the Geological Society’s 
Library during the Year ended December 31st, 1923. 
Compiled by the Librarian. Demy 8vo. Pp. iv +131. 
(London : Geological Society, 1924.) 5s.* 

Goessler, P. L’homme préhistorique dans 1’Europe 
centrale: Primeval Man in Central Europe. Roy. 4to. 
Pp. 134 +40 plates. (Stuttgart: Franckh’sche Verlags- 
handlung, 1°24.)* 

Kober, L. Lehrbuch der Geologie: fiir Studierende 
der Naturwissenschaften, Geologen, Montanisten und 
Techniker. Roy. 8vo. Pp. xi+425+2 Karten und ein 
Anhang von 30 palaontolog. Tafeln. (Wien: Hdélder- 
Pichler-Tempsky A.-G., 1923.) 20 gold marks. 

Reynolds, Sidney H. Bristol Geology and Geo- 
graphy: for the Use of School Teachers and Others. 
Gl. 8vo. Pp. 98. (Bristol and London: J. W. Arrow- 
smith, Ltd., 1924.) 2s. net.* 


General Biology: Natural History : 
Zoology: Botany 


Antram, Chas. B. Butterflies of India. Cr. 4to. 
Pp. xvi+226. (London: W. Thacker and Co. ; Calcutta 
and Simla: Thacker, Spink and Co., 1924.) 45s. net.* 

Bennett, F. T. Outlines of Fungi and Plant Diseases : 
for Students and Practitioners of Agriculture and Horti- 
culture. Gl. 8vo. Pp. xi+254. (London: Macmillan 
and Co., Ltd., 1924.) 7s. 6d. net.* 

Dendy, Arthur. The Biological Foundations of 
Society. Cr. 8vo. Pp. x+197+17 plates. (London: 
Constable and Co., Ltd., 1924.) 7s. 6d. net.* 

Doncaster, L. An Introduction to the Study of 
Cytology. Secondedition. Demy 8vo. Pp. xiv +280+24 
plates. (Cambridge: At the University Press, 1924.) 
21s. net.* 

Dunne, J. W. Sunshine and the Dry Fly. Cr. 8vo. 
Pp. v+136. (London: A. and C. Black, Ltd., 1924.) 
5s. net.* 

Ellis,E.T. Insect Pests. Cr.8vo. Pp.156. (London: 
G. Allen and Unwin, Ltd., 1924.) 3s. 6d. net.* 
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Engler, A., Herausgegeben von. Das Pflanzenreich : 
Regni vegetabilis conspectus. Sup. Roy. 8vo. Heft 85. 
IV., 147, xvi. : Euphorbiacee—Crotonoidee—Acalyphexe 
—Acalyphine. Von F. Pax und K. Hoffmann. IV., 147, 
xvii. : Euphorbiacee—Additamentum VII. Von F. Pax 
und K. Hoffmann. Pp. 231. (Leipzig: Wilhelm Engel- 
mann, 1924.) 14.60 gold marks.* 

Engler, A., und Prantl, K., Begriindet von. Die 
natiirlichen Pflanzenfamilien : nebst ihren Gattungen und 
wichtigeren Arten insbesondere den Nutzpflanzen. Zweite 
stark vermehrte und verbesserte Auflage, herausgegeben 
vonA.Engler. Roy. 8vo. Band 10: Musci (Laubmoose). 
Halfte 1. Pp. iv+478. (Leipzig: Wilhelm Engelmann, 
1924.) 30 gold marks.* 

Goebel, K. Die Entfaltungsbewegungen der Pflanzen 
und deren teleologische Deutung. Erganzungsband zur 
Organographie der Pflanzen.”’ Roy. 8vo. Zweite neu 
bearbeitete Auflage. Pp.x +565. (Jena: Gustav Fischer, 
1924.) 20 marks,* 

Greene, Rev. Joseph. The Insect Hunter’s Com- 
panion: being Instructions for Collecting and Preserving 
Butterflies, Moths, Beetles, Bees, Flies, etc. Revised and 
extended by A. B. Farn; with an Appendix by L. N. 
Staniland. Sixth edition. Fcap. 8vo. Pp. iii+144. 
(London: Adlard and Son and West Newman, Ltd., 1924.) 
3s. 6d. net.* 

Hughes, Reginald D. The Principles and Practice of 
Fly and Bait Casting. Cr. 8vo. Pp. xi+80+8 plates. 
(London: A. and C. Black, Ltd., 1924.) 5s. net.* 

Jackson, I. H. Bee-keeping for Beginners. Cr. 8vo. 
Pp. 112. (London and Glasgow: Blackie and Son, Ltd., 
1924.) 2s. 6d. net. 

Janet, Charles. Le volvox. Roy. 8vo. Troisiéme 
mémoire : Ontogénése de la blastéa volvocéenne. Premiére 
partie. Pp. 179+planches 5-21. (Macon: Protat fréres, 
1923.) * 

Janet, Charles. Revendications. Roy. 8vo. Pp. 
13+10planches. (Limoges: Impr. et Libr. Ducourtieux, 
1923.) * 

Kiikenthal, Willy, Begriindet von. Handbuch der 
Zoologie: eine Naturgeschichte der Stamme des Tier- 
reiches. Herausgegeben von Thilo Krumbach. Med. 4to. 
Band 1: Protozoa, Porifera, Coelenterata, Mesozoa. 
Lieferung 2. Pp. 193-416. (Berlin und Leipzig: Walther 
de Gruyter und Co., 1923.) 10.50 marks.* 

Linsbauer, K., Herausgegeben von. Handbuch der 
Pflanzenanatomie. Sup. Roy. 8vo. Allgemeiner Teil : 
Cytologie. Band 1: Die Plastiden. Von Paul N. Schiir- 
hoff. Pp. iv +224. (Berlin: Gebriider Borntraeger, 
1924.) 14s. 9d.* 

Loyd, Lewis R. W. The Protection of Birds: an 
Indictment. Cr. 8vo. Pp. vii+88. (London: Long- 
mans, Green and Co., 1924.) 3s. 6d. net.* 

MacBride, E. W. An Introduction to the Study of 
Heredity. (Home University Library of Modern Know- 
ledge.) Fcap. 8vo. Pp. 256. (London: Williams and 
Norgate ; New York: Henry Holt and Co., 1924) 2s. 6d. 
net.* 

Maiden, J. H. A Critical Revision of the Genus 
Eucalyptus. Roy. 4to. Vol. 7, Part 2 (Part 62 of the 
Complete Work). Pp. 51-80+plates 252-255. (Sydney: 
Alfred J. Kent, 1924.) 35s. 6d.* 

Ministry of Agriculture and Fisheries. Fishery 
Investigations, Series 2, Vol. 6, No. 3, 1923: An Account 
of Investigations into the Cause or Causes of the unusual 
Mortality among Oysters in English Oyster Beds during 
Parti: Report. By J.H.Orton. (Assisted 
in Laboratory Work by Miss Edith Worsnop.) Imp. 8vo. 
Pp. 199 +12 plates.’ (London: H.M. Stationery Office, 
1924.) 15s. net.* 

Pearson, T. Gilbert. Stories of Bird Life. Revised 
edition. Cr. 8vo. Pp. 236. (London, Calcutta and 
Sydney: G. G. Harrap and Co., Ltd., 1924.) 3s. 6d. net. 

Perrier, Remy. La faune de France en tableaux 
synoptiques illustrés. Fasc, 10: Vertébrés Poissons. 8vo. 
Pp. vii+212. (Paris: Ch. Delagrave, 1924.) 12 francs. 

Poisson, R. Contribution a l'étude des hémiptéres 
aquatiques. (Extrait du Bulletin biologique de la France 
et de la Belgique, tome 58.) 8vo. Pp. 257 +13 planches. 


(Paris: Les Presses universitaires de France, 1924.) 30 
francs, 


Reinheimer, H. Evolution at the Crossways. Cr. 
8vo. Pp. 191. (London: The C. W. Daniel Co., 1924.) 
6s. net.* 

Rich, Edwin G. Why-so Stories of Birds and Beasts 
from Folk-lore and Legend. Reprint. Cr. 8vo. Pp. 165. 
(London, Calcutta and Sydney: G. G. Harrap and Co., 
Ltd., 1924.) 1s. 6d. net. 

Robinson, E. Kay. Birdland Essays. Fecap. 8vo. 
Pp. 128. (London: R. Holden and Co., Ltd., 1924.) 
2s. net. 

Schulze, Paul, Herausgegeben von. Biologie der 
Tiere Deutschlands. Demy 8vo. Lieferung 6, Teil 4: 
Turbellaria. Von Erich Reisinger. Pp. 64. Is. 3d. 
Lieferung 7, Teil 42: Hymenoptera I. Von H. Bischoff. 
Teil 49: Amphibia. Von A. Remane. Pp. 64+ 
34. Is. 10d. Lieferung 8, Teil 42: Hymenoptera II. 
Von H. Bischoff. Pp. 65-156. 1s. 10d. Lieferung 9, 
Teil 34: Ephemeroptera. Von Georg Ulmer. Teil 50: 
Reptilia. Von A. Remane. Pp. 40+29. 1s. 84d. 
Lieferung 10, Teil 32: Plecoptera. Von Ed. Schoene- 
mund. Teil 40: Coleoptera I. Von H. v. Lengerken. 
Pp. 34+36. ts. 10d. (Berlin: Gebriider Borntraeger, 
1924.) * 

Séguy, E. Les moustiques de l’Afrique mineure, de 
l’Egypte et de la Syrie : étude comparative des moustiques 
des régions méditerranéennes, de l'Europe centrale et 
septentrionale, leurs parasites; suivi du catalogue des 
culicides néarctiques et paléarctiques. (Encyclopédie 
entomologique, 1.) Roy. 8vo. Pp. 257 +429 planches. 
(Paris: Paul Lechevalier, 1924.) 50 francs.* 

Stapf, O., Edited by. Curtis’s Botanical Magazine. 
(Published for the Royal Horticultural Society, London.) 
Roy. 8vo. Vol. 149, Part 3. Plates goor-gor2 +text. 
(London: H. F. and G. Witherby, 1924.) 17s. 6d. net.* 

Step, Edward. Messmates: a Book of Strange 
Companionshipsin Nature. Cr.8vo. Pp. 232. (London: 
Hutchinson and Co., 1924.) 7s. 6d. net. 

Swinburne, J. Population and the Social Problem. 
Demy 8vo. Pp. 380. (London: G. Allen and Unwin, 
Ltd., 1924.) 15s. net.* 

Transeau, Edgar Nelson. General Botany: an 
Introductory Text for Colleges and Advanced Classes in 
Secondary Schools. (New World Science Series.) Ex. 
Cr. 8vo. Pp. x+560. (London, Calcutta and Sydney: 
G. G. Harrap and Co., Ltd., 1924.) 8s. 6d. net. 


Horticulture: Forestry: Agriculture 


Baker, Richard T., and Smith, Henry G. Wood- 
fibres of some Australian Timbers: Investigated in 
reference to their Prospective Value for Paper-pulp 
Production. Sup. Roy. 8vo. Pp.159. (Sydney: Alfred 
J. Kent, 1924.) * 

Berry, James B. Western Forest Trees. (New 
World Agricultural Series.) Cr. 8vo. Pp.212. (London, 
Calcutta and Sydney: G. G. Harrap and Co., Ltd., 1924.) 
3s. 6d. net. 

Copeland, Edwin Bingham. Rice. Demy §8vo. 
Pp. xiv +352+18 plates. (London: Macmillan and Co., 


Ltd., 1924.) 20s. net.* 
Cotter, Sir J. L. All about the Rose, in Simple 
Language. Cr. 8vo. Pp. vii+214. (London: Andrew 


Melrose, Ltd., 1924.) 6s. net. 
Cox, E. H. M. Rhododendrons for 
(Country Life Library.) Ex.Cr.8vo. Pp. 128. 


Amateurs. 
(London : 


Country Life, 1924.) 5s. net. 

Dyke, W. Manures and Fertilisers. Edited by T. W. 
Sanders. Cr. 8vo. Pp. 142. (London: W. H. and L. 
Collingridge, 1924.) 4s. net. 


Enfield, R. R. The Agricultural Crisis, 1920-1923. 
Med. 8vo. Pp. xi+211. (London: Longmans, Green 
and Co., 1924.) 10s. 6d. net. 

McHardy, D. N. Modern Farm Machinery. Cr. 
8vo. Pp. xviii+235. (London: Methuen and Co., Ltd., 
1924.) 7s. 6d. net. 


Millais, J. G. Rhododendrons and the various 


Hybrids. Second series. Imp. 4to. Pp. xii+264+53 
plates. (London: Longmans, Green and Co., 1924.) 
210s. net.* 
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Watson, James A. S., and More, James A. Agri- 
culture: the Science and Practice of British Farming. 
Demy 8vo. Pp. 668. (Edinburgh and London: Oliver 
and Boyd, 1924.) 15s. net. 

Wright, Richardson. Practical Book of Outdoor 
Flowers. (Practical Books Series.) Roy. 8vo. Pp. 319. 
(Philadelphia and London: J. B. Lippincott Co., 1924.) 
35s. net. 


Anatomy: Physiology 


Achard, Ch. Apercu sur la_ physiologie et la 
pathologie générales du systéme lacunaire. 8vo. Pp. 
126. (Paris: Masson et Cie, 1924.) 10 francs. 

Brown, Haydn. Vitality and Diet. Cr. 8vo. Pp. 
147. (London: Andrew Melrose, Ltd., 1924.) 3s. 6d. net. 

Crofton, W. M. An Outline of Endocrinology. Cr. 
8vo. Pp. 134. (Edinburgh: FE. and S. Livingstone, 
1924.) 6s. net. 

Harrison, G. A., and Lawrence, R. D. Food 
Tables compiled particularly for Use in Treatment of 
Diabetes Mellitus. Second edition. Pp. 28. (London: 
H. B. Skinner and Co., 1924.) 2s. net. 

Trendelenburg, W., und Loewy, A. Lehrbuch der 
Physiologie des Menschen. Pp. 789+xiv. (Leipzig: 
F. C. W. Vogel, 1924.) 24s. 

Wilkinson, George, and Gray, Albert A. The 
Mechanism of the Cochlea: a Restatement of the Reson- 
ance Theory of Hearing. Demy 8vo. Pp. xx +253+4 
plates. (London: Macmillan and Co., Ltd., 1924.) 
12s. 6d. net.* 


Anthropology: Archeology 


Ajisafe, A. K. The Laws and Customs of the Yoruba 
People. Feap. 8vo. Pp. vi+97. (London: G. Rout- 
ledge and Sons, Ltd.; Lagos: C.M.S. Bookshop, 1924.) 
3s. 6d. net.* 

Jones, M. E. Monckton. Ancient Egypt from the 
Records. Cr. 8vo. Pp. 256. (London: Methuen and 
Co., Ltd., 1924.) 7s. 6d. net. 

Milne, Mrs. Leslie. The Home of an Eastern Clan : 
a Study of the Palaungs of the Shan States. Demy 8vo. 
Pp. viii+428+20 plates. (Oxford: At the Clarendon 
Press; London: Oxford University Press, 1924.) 16s. net.* 

Panayotatou, Mme. A. L’hygiéne chez les anciens 
Grecs. 8vo. Pp. 288+2planches. (Paris: Vigot fréres, 
1924.) 35 francs. 

Petrie, Sir Flinders. Keligious Life in Ancient 
Egypt. Cr. 8vo. Pp. x+4222. (London: Constable and 
Co., Ltd., 1924.) 6s. net. 

Shirokogoroff, S. M. Ethnical Unit and Milieu: a 
Summary of the Ethnos. Roy.8vo. Pp.36. (Shanghai: 
Edward Evans and Sons, Ltd., 1924.) * 

Smith, G. Elliot. The Evolution of Man: Essays. 
Demy 8vo. Pp. vili+159. (London: Oxford Univer- 
sity Press, 1924.) 8s. 6d. net.* 


Philosophy: Psychology 


Carr, H. Wildon. The Scientific Approach to Philo- 
sophy: Selected Essays and Reviews. Demy 8vo. 
Pp. viii+278. (London: Macmillan and Co., Ltd., 
1924.) 12s. net.* 

Coffin, Joseph Herschel. Personality in the Making. 
8vo. Pp.x+314. (London: Hutchinson and Co., 1924.) 
15s. net. 

Dingler, Hugo. Die Grundgedanken der Machschen 
Philosophie: mit Erstveréffentlichungen aus _ seinen 
wissenschaftlichen Tagebiichern. Cr. 8vo. Pp. 106. 
(Leipzig: J. A. Barth, 1924.) 3 gold marks.* 

Follett, M. P. Creative Experience. Ex. Cr. 8vo. 
Pp. xx+303. (London: Longmans, Green and Co., 1924.) 
12s. 6d. net. 

Jespersen, Otto. The Philosophy of Grammar. 
Demy 8vo. Pp. 359. (London: G. Allen and Unwin, 
Ltd. ; New York: H. Holt and Co., 1924.) 12s. 6d. net. 

Joad, C. E. M. Introduction to Modern Philosophy. 
(The World’s Manuals.) Cr. 8vo. Pp. 112+4 plates. 
(London: Oxford University Press, 1924.) 2s. 6d. net.* 


Lhotzky, Heinrich. The Soul of your Child. Trans- 
lated by Anna Barwell. Cr. 8vo. Pp. 175. (London: 
G. Allen and Unwin, Ltd., 1924.) 3s. 6d. net. 

Locke, John. An Essay concerning Human Under- 
standing. Abridged and edited by A. S. Pringle-Pattison, 
Cr. 8vo. Pp. xlviii+380. (Oxford: At the Clarendon 
Press; London: Oxford University Press, 1924.) 8s. 6d. 
net.* 

Medical Research Council: Industrial Fatigue 
Research Board. Report No. 27: Results of Investiga- 
tions in certain Industries. Roy. 8vo. Pp. v+17. 
(London : H.M. Stationery Office, 1924.} 6d. net.* 

Miller, H. Crichton. The New Psychology and the 
Preacher. Cr. 8vo. Pp. 283. (London: Jarrolds, 1924.) 
6s. net. 

Smith, J. A. The Nature of Art: an Open Letter to 
the Professor of Poetry in the University of Oxford. 
Demy 8vo. Pp. 32. (Oxford: At the Clarendon Press ; 
London : Oxford University Press, 1924.) 2s. net.* 

Thurstone, L. L. The. Nature of Intelligence. 
(International Library of Psychology, Philosophy and 
Scientific Method.) Demy 8vo. Pp.xvi+167. (London: 
Kegan Paul and Co., Ltd.; New York: Harcourt, Brace 
and Co., Inc., 1924.) 10s. 6d. net.* 

Vaihinger, H. The Philosophy of “As if”: a 
System of the Theoretical, Practical and Religious 
Fictions of Mankind. Translated by C. K. Ogden. 
(International Library of Psychology, Philosophy and 
Scientific Method.) Demy 8vo. Pp. xlviii + 370. 
(London: Kegan Paul and Co., Ltd.; New York: 
Harcourt, Brace and Co., Inc., 1924.) 25s. net.* 

Wallas, Graham. Human Nature in Politics: an 
Introduction to the Study of the Psychology of Politics. 
Third edition. Ex. Cr. 8vo. Pp. xxii+302. (London: 
Constable and Co., Ltd., 1924.) 7s. 6d. net. 


Bacteriology: Hygiene 


Ghosh, Birendra Nath. A Treatise on Hygiene and 
Public Health: with Special Reference to the Tropics. 
Fifth edition. Cr. 8vo. Pp. 602. (London: Simpkin, 
Marshall and Co., Ltd., 1924.) 9s. 6d. net. 

Hardenbergh, W. A. Home Sewage Disposal. 8vo. 
Pp. 274. (Philadelphia and London: J. B. Lippincott 
Co., 1924.) 16s. net. 

Prescott, Samuel Cate, and Winslow, Charles- 
Edward Amory. Elements of Water Bacteriology : with 
Special Reference to Sanitary Water Analysis. Fourth 
edition, rewritten. Med. 8vo. Pp.ix+211. (New York: 
J. Wiley and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1924.) 11s. 6d. net.* 

Zinsser, Hans. Infection and Resistance : an Exposi- 
tion of the Biological Phenomena underlying the Occur- 
rence of Infection and the Recovery of the Animal Body 
from Infectious Disease; with a Consideration of the 
Principles underlying Specific Diagnosis and Therapeutic 
Measures. Med. 8vo. Pp. xvi+666. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1923.) 
24s. net.* 


Miscellaneous 


Armstrong, Henry E. James Dewar, 1842-1923: a 
Friday Evening Lecture to the Members of the Royal 
Institution on January 18, 1924. Demy 8vo. Pp. 32. 
(London: Ernest Benn, Ltd., 1924.) 1s. 6d. net.* 

Burtchaell, George James, and Sadleir, Thomas 
Ulick, Edited by. Alumni Dublinenses: a Register of 
the Students, Graduates, Professors and Provosts of 
Trinity College, in the University of Dublin, 1593-1846. 
Sup. Roy. 8vo. Pp. xxiii+906. (London: Williams and 
Norgate, 1924.) 63s. net. 

Campbell, Archibald Y. Horace : a New Interpreta- 
tion. Demy 8vo. Pp. xii+303. (London: Methuen 
and Co., Ltd., 1924.) 12s. 6d. net.* 

Murray, David. Lord Kelvin as Professor in the Old 
College of Glasgow. Cr. 4to. Pp. iv+22+4 plates. 
(Glasgow : MacLehose, Jackson and Co., 1924.) * 

Russell, Alexander. William Thomson, Lord Kelvin, 
1824-1907: an Oration delivered in the University of 
Glasgow at the Commemoration on 25th June 1924 of the 
Centenary of Lord Kelvin’s Birth. Demy 8vo. Pp. 22. 
(Glasgow : MacLehose, Jackson and Co., 1924.) * 
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£13 10 O 


C. F. CASELLA & CO. LTD. 


49-50 Parliament Street, 
London, S.W.1 


OPTICAL 
PYROMETER 


As described in April issue of 
Journal of Scientific Instruments. 


New Catalogue Book N 32 free 


FOSTER INSTRUMENT CO., 


Letchworth, Herts., England. 


** POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


| Manufactured in | 


| 
| | ANNUALLY INCREASING QUANTITIES 
| | for upwards of 50 years. 


| White and All sizes in 
Grey Plain, Squares, 

Antique, Circles, and 
Crinkled Folded 
Filters. 

and Rolls made 
Embossed. to order. 


Pure Filterings for Laboratory 
Work and in quantities for all 
industrial purposes. 


| 

| See Report of TESTS made by The 

National Physical Laboratory, a copy 

| | of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & CO., Lro. | 


POSTLIP MILLS, 
WINCHCOMBE R.S.0O., GLOS., ENGLAND. 


MICROSCOPIC STAINS 


Specially selected for Bacteriological 
and Histological work. 


The B.D.H. Standard Stains are 

tested histologically before they 

are issued. They can be relied 

upon to give the correct reaction 
for each stain. 


Applications are invited for a copy of our Price List 
and Booklet upon Clinieal Pathology 
and the use of Stains, 


| THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


| 
| 


Bi 


li 


Supplement to “ Nature,” August 2, 1924 


THERMOMETERS FOR GHEMICAL LABORATORIES 
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| 


SETS OF STANDARD THERMOMETERS 
divided to }° and 4° 
With National Physical Laboratory Certificates. 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
ge See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarantee that our Thermometers, etc., are British made, they are all marked ** BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 


Any instrument sent on approval if desired. 


BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


Carriage paid and safe delivery guaranteed of all instruments within the British 


Brass or Steel Protecting Sheaths. 


Isles. 


‘ 
a 
| 
J 
— 
} =| 
= 
=O} 
i = 
oO} = 
| 
| lo 
= 
Er 
| | 
| 
{ 
4, 
Ls 


Supplement to “ Nature,” August 2, 1924 iil 


PORTABLE AND SWITCHBOARD PATTERN INDICATING INSTRUMENTS 
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The Coolidge Tube 
For Your X-Ray Work 
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conditions of voltage and current. 
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Because: The Coolidge Tube is giving splendid 
satisfaction to users in all parts of the 
world 


Send for full particulars. Alli types in stock. 
Ask also for the Coolidge exposure tables. 


WATSON & SONS 


(ELECTRO-MEDICAL) LTD. 


aN ff KINGSWAY, 
PARKER 
STREET, C.2. 


Telephone : Regent 1227. Telegrams : “ Skiagram, Westcent, London.” 


DUSTLESS ROOMS 
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wt FLORIGENE* 


DURING the VACATION for for BEST RESULTS 


| It is IMPORTANT TO NOTE that ONE APPLICATION of 

“Florigene " ALLAYS the DUST and DIRT for 2 to 12 months, 

| according to traffic, not only during each Sweeping (without 


| Sprinkling of any kind), but also throughout all the intervening 


periods—which is of greater hygienic importance, Easilyapplied. | 


These sanitary and labour-saving advantages are NOT 
attained by sweeping-powders or any other method. 
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— NEW (1924) DESIGN 
CHEMICAL 
BALANCE 


No. 42, with 6 inch (15-2 c.m.) horizontal gun- 
metal beam, with agate knife edges working on 
agate planes; to carry 200 grammes in each pan 
and turn with 0-1 milligramme; rider slide which 
traverses the entire length of the beam; pan 
’ supports; polished mahogany glass case with 
counterpoise weights fitted to front slide. 


£16 10 O 


Code Word: EMPIRE. 


Manufactured in London by 


L. OERTLING Ltd., Turnmill Street, E.C.1 


BRITISH EMPIRE EXHIBITION.—See our Stand, W 983, Scientific Instrument Section, Palace of Industry. 


Bargains in Government Surplus Stores 


12-INGH SPARK HEAVY DISGHARCE INDUCTION COILS 


Every one of these Coils J ren 
was submitted to a_ very ’ 
exacting Government test for 
output and efficiency. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


They are further guaran- 
Exclusive of Meter. 


teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Milliamperemeter £3 extra. 


To avoid disappointment send 
s your orders early. Only a 
Specification. — 12-inch limited number can be sup- 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 


plied. 


Pillars, Heavily Insulated, BY A UNIQUE 
and fitted in Solid Polished J OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- roe 

tion. Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 
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British Empire Exhibition 1924 


HANDBOOK TO THE 
EXHIBITION OF PURE SCIENCE 


arranged by the ROYAL SOCIETY 


Part |. contains a series of articles, non-technical as far as possible, 
dealing with the principal aspects of current scientific work, by Sir Joseph 
Thomson, Sir William Bragg, Sir Ernest Rutherford, Professor A. S. 
Eddington, Sir Napier Shaw, Sir Arthur Smith Woodward, Professor 
A. ill, and many others. 

Descriptions of the actual exhibits are given in Part II. 


PRICE ONE SHILLING 
Post free 1/3. 
Obtainable from the leading Booksellers or direct fiom 
Messrs. A. & F. DENNY, Ltd., 163a Strand, W.C.2. 


CHESHIRE SCHOOL OF 
AGRICULTURE. 


Rm are invited for the post of LECTURER IN AGRICUL- 
TURAL CHEMISTRY ; Salary £250, rising £3co by annual instalments 
of £25, with board residence. 
Particulars and form of application, to be returned before August 27, 1024, 
from Principat, Cheshire School of Agriculture, Reaseheath, Nantwich. 
F. F. POTTER, 
Director of Education. 


TECHNICAL COLLEGE, BRADFORD. 


_ Applications are invited fora LECTURESHIP in MATHEMATICS 
in the College. 
A salary up to £575 (less the voluntary contribution of 5 per cent.) per 
annum may be paid to a candidate of suitable qualifications and experience. 
Full particulars of the appointment and forms of application may be 
obtained from the Principal of the Colleze. Applications should be sent to 
me not later than August g. N. L. FLEMING, ‘lown-Clerk. 


B.Sc. AGRICULTURE (LADY) SEEKS 


employment—any capacity. Good Scientific Training. Laboratory 
preferred. Box 208, c/o Nature Office. 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Intwo Parts. Price 13s. 6d. net. 

The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, 6s. net. 

“The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.” —Nature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


CURY, CAMBRIDGE, will be glad to 


receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 


for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific ks and Journals, both English and Foreign 
(new and second-hand). Catalogue 224,. Mathe- 
||| matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). HI] 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


ADLARD & SON & WEST NEWMAN 


SCIENCE & GENERAL PRINTERS 
Home and Export. 
&rS 23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 66 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RiLey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


That Book you want! 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


That Book you do not want! 
Foyles will buy it.—A single volume to a library. 
Expert valuers sent any distance. 


FOYLES, 121 Charing Cross Road, London. 


An illustrated monthly record of An- 

M A N thropological Science, 2s. net per part. 
20s. a year, post free anywhere. 
CONTENTS OF AUGUST ISSUE. 

Oricinat Artict¥s: Note on Drawings by a Native of Nyasaland. 
(lilustratea.)—A Danish Type of Axe in England. (/@/ustrated.)—An 
Amerind Type in China in T’ang Times. (W7th Plate H.)\—Notes from 
the Tinnevelly District, South India.—Malignant Witchcraft in Papua, and 
the Use of Poisons therein —The Polynesian Word Azua: its Derivation 
and Use.—The ‘Technique of a Leather Pillow-Bag of the Baqqara. 
CORRESPONDENCE. 
LONDON: THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 CT. RUSSELL ST., W.C.!. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


DULAU & CO. LTD. 
Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogucs issued at frequent intervals. No. +14 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 Marcaret Street, CAVENDISH SQuare, LONDON, W.1. 
Established 1792. Libraries Purchased. 


“THE MICROSCOPE,” by Conrad Beck. 
Part I. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s. R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 3. 
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CARNEGIE INSTITUTION OF WASHINGTON 


Baird, J. W. Color Sensitivity of the Peripheral Retina. 
Octavo. 80 pages. See Publication No. 29. 

Nichols, E. L., and Ernest Merritt. Studies in Luminescence. 
Octavo. 233 pages, 190 figures. See Publication No. 152. 

Watson, J.B. Studies on the Spectral Sensitivity of Birds. 
19 pages, 2 figures. See Publication No. 211. 

Hooker, Davenport. Certain Reactions to Color in the Young 
Loggerhead Turtle. 8 pages, 2 plates, I figure. See 
Publication No. 132. 

Cowles, R. P. Reaction to Light and other Points in the 
Behavior of the Starfish. 16 pages, 6 figures. See Publi- 
cation No, 132. 

Harvey, Ethel Browne. A Physiological Study of Specific 
Gravity and of Luminescence in .Vocts/uca, with special 
reference to Anesthesia. 18 pages. See Publication 
No. 251. 

Harvey, E. N. The 
Luminous Organisms. 
tion No. 251. 

Harvey, E. N. Further 
Production in Luminous 
Publication No. 281. 

Harvey, E.N. The Production of Light by the Fishes P’o/0 
blepharon and Anomalops. 18 pages. See Publication 
No. 312. 


The Publications of the Institution now number nearly 500 volumes, the 
subjects including Anatomy, Archeology, Astronomy, Botany, Chemistry, 
Climatology, Economics and Sociology, Embryology, Engineering, Folk- 
Lore, Genetics, Geology, History, International Law, Literature, Mathe- 
matics, Medicine, Nutrition, Paleontology, Pal#ography, Philology, 
Physics, Terrestrial Magnetism, Zoology. 


Chemistry of Light-Production in 
63 pages, 1 figure. See Publica- 


Studies on the Chemistry of Light 
Organisms. 35 pages. See 


Orders for books should be addressed to your bookdealer or to 


CARNEGIE INSTITUTION OF WASHINGTON, WASHINGTON, D.C. 


OXFORD 
TECHNICAL BOOKS 


FLAVOURING M:z ALS 

NATURAL AND SYNTHETIC. 
3y A. CLARKE. Crown 8vo. Cloth. 8s. 6d. net. “ A good 
example of what technical literature of this kind should be.’ 


THE PREVENTION OF meant 
VIBRATION AND NOISE. 


By A. B. EASON, M.A., Assoc.M.Inst.C.E. Demy 8vo. 
Cloth. Fully illustrated. 15s. net. 

By R. S. MORRELL, M.A., Ph.D., F.1.C. Demy 8vo. 
Cloth. Illustrated. Pp. xii+362. 25s. ae *The author 
blends very high chemical attainment with great experience 


in varnish technology.”—Chemical Trade Journal. 


SANDS AND CRUSHED ROCKS. 


jy A. B. SEARLE. Demy 8vo. Cloth. In two volumes, 
fully illustrated. 52s. 6d. net. Vol. 1.—Nature, Properties and 
Treatment. Vol. II. Uses in Industry. 


POWER ALCOHOL: 
ITS PRODUCTION AND UTILISATION. 
3y G. W. MONIER-WILLIAMS, M. A., Ph.D., F.1.C. 
Demy 8vo. Cloth. Illustrated. 21s. net. ‘‘A good volume 
by a writer of experience.”"—Zgineering. 
ENGINEERING NON-FERROUS 
METALS AND ALLOYS. 
By LESLIE AITCHISON and W. R. BARCLAY. With 
an Introduction by Engr. Vice-Admiral Sir G.G. GOODWIN, 
<.C.B. Demy 8vo. Cloth. Fully Illustrated. rs, net. 
MODERN ELECTRO-PLATING. 
By W. E. HUGHES, B.A. (Cantab.), 
M. Faraday Soc., M.Inst.Met. Royal 8vo. 
micrographs (18 Plates). 16s. net. 


D.1.C. (London), 
Cloth. Photo- 


Write for complete Technical List. 


HUMPHREY MILFORD 
Oxford University Press, London, E.C.4. 


ANNOUNCEMENT OF THE CONTENTS 
OF THE AUGUST NUMBER 


PHILOSOPHIGAL +MAGAZINE 


JOURNAL OF SCIENCE 


Conducted by Sir OLIVER JOSEPH LODGE, D.Sc., LL.D., F.R.S.; 
Sir JOSEPH JOHN THOMSON, 0O.M., M.A., Sc c.D., F.R.S. ; JOHN 
JOLY, M.A., D.Sc., F.R.S., F.G.S. ; RICHARD TAUNTON FRANCIS; 
and WILLIAM FRANCIS, F.L.S. 
Published the First Day of every Month. Price 4s. 6d. 

On the Stren, sth ay Tungsten Single Crystals and its Variation = Tem- 
perature. y The Research Staff of the General Electric » Ltd. 
(Work d by F. S. Govcuer.) (Plates VI.-VIII.) 

I'he Emission of 8- and 6-rays froma Metallic Film, and the Relation to the 
Quantum Theory of Scattering of X-rays. By Lewis Simons, D.Sc. 
(Reader in Physics in the University of London). 

The Fine Structure of the Nitrogen, Qxygen, and Fluorine Lines in the 
Extreme Ultra-violet. By I. S. Bowen and R A. Mintikan, Norman 
Bridge Laboratory of Physics, California Institute of Technology, 
Pasadena. (Plate 1X.) 

Surface Tension of Colloidal Solutions and Dimensions of certain Organic 
Molecules. By P. LEcomTE vu Noi'y, Sc. D. 

Central Orbits in Relativistic Dynamics treated by the Hamilton-Jacobi 


Method. By G. Temp.e, b.Sc., Birkbeck College. 
Radioactive Disintegration Series.—Part II. 3y W. P. Wippowson, 
B.A., Scholar of Christ Church, Oxford, and A. S. Russet, M.A., 


D.Sc., Dr. l.ee’s Reader in Chemistry. 
Scattering of Light by very big Colloidal Particles. 
Professor of Physics, Higher Technical School. 


By Was. SHOULEJKIN, 
Moscow. 


Notes on the Constitution of Spectra. By W. M. Hicks, Emeritus Pro- 
fessor of Physics, University of Sheffield. 

Ybservations on the Note of Dr. L. Silberstein: Determination of the 
Cc urvature Invarient of Space-Time. By H. Weyt, Professor a. d. 


Eidg. Tech. Hochschule, 

The E ~ trical Cond luctivity and certain other Properties of Metals and 

Alloys on the Basis of Bohr’s Theory. By KrisTIAN HOjJENDAHL, 
Danish Government Ramsay Memorial Fellow. 

Che Band Spectrum of Mercury and the Dissociation of Hydrogen Mole- 
cules by Excited Mercury Atoms. By K. T. Comrron, Ph.D., D.Sc., 
Professor of Physics, and Lovis A. Turner, M.A., Ph.D., ¢ *harlotte 
Elizabeth Procter Fellow in Physics, Princeton University. 

36 Pages with 4 Plates and numerous Illustrations in the Text. 


TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.C.4 


Zuerich. 


THE JOURNAL OF 
GENERAL PHYSIOLOGY. 


Edited by JACQUES LOEB, New York, N.Y., 
W. J. V. OSTERHOUT, Cambridge, Mass. 


CONTENTS OF VOL. VI., No. 6, JULY 20, 1924. 
DU NOUY, P. LECOMTE. Surface tension of serum. XI. An improve- 


ment of the technique for measuring surface tension. Plate 1. 
BRODY, SAMUEI A note on the similarities between the curves of 
gr owth and of regeneration. 


GRANT, J. H. B., and GATES, FREDERICK, L. The effect on the 
external parathyroid glands of the exposure of rabbits to ultra-violet 
light. Plate 2. 


of light and photic inhibition of stered- 


CROZIER, W. J. Wave leng th 


tropism Tenebrio 


EYSTER, . H., and M. M. Growth of maize seedlings 
affected - glucokinin and insulin. 
MACHT, DAVID I., and HILL. EF BEN. C. The effect of ultra-violet, 


x-ray, and radium radiation on the toxicity of normal blood. 
BRINK, R. A. The influence of electrolytes on poilen tube development. 
GRIFFITH, FRE D R., Jx. The effect of potassium on the acid meta- 
bolism of surviving skelets al and cardiac muscles of the frog 
WINSLOW, C.-E. A., and SHAUGHNESSY, H. J. 
isopotent =] point of the bacterial cell. 


The alkaline 


Cc ROZIE R, W. J., and MANGELSDORYF, A. F. A note on the relative 
photos ‘ls effect of polarized light. 

CROZIFE R, . J., and PILZ, G. F. The locomotion of Zimaz. I. 
Temperature coefficient of pedal activity. 

NORTHROP, JOHN H. The kinetics of trypsin digestion. V. Schiitz’s 
rule. 

HECHT, SELIG. Photochemistry of visual purple. Ait. The relatic 
between the intensity of light and the rate of bleaching of visual purple. 

FRICKE, HUGO. The electric cx nde tivity of d rse systems. 

HITCHCOCK, DAVID I. The solubility of tyrosine in acid and in alkali. 

MURRAY, CECIL D. Application of the diffusion hyp« thesis to mem- 


brane potentials. 


to VotumeE VI. 


Subscription Price per Year (One Volume), $5.00. 
Published bi-monthly by 
THE ROCKEFELLER INSTITUTE for MEDICAL RESEARCH, 
Avenue A and 66th Street - ~ New York, N.Y. 
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Two Offers 


The “TARGET” age 


Telescope 
£5 35 0 
post free 


A high power portable telescope designed to give the maximum 
power compatible with minimum of bulk. Beautifully designed 
and well finished, and covered with either black or brown leather. 
Fitted with caps and sling. Th he “Target’’ is made of bronzed 
brass with an object-g'ass of 24” diameter and pancratic eyepiece, 
giving 30, and dia- 

meters at wi eight 2 lbs. 10 ozs. C'oses e ° 

to 11”. Reduced from £6: 10:0 to £5 15:0 

Postage and packing free. 


ARMY COMPASSES. 


Purchaszd from the Surplus War 
Stores, these useful instruments are 
guaranteed to be accurate. Hand- 
some nickel hunter case diamet-r, 
with permanently luminous radium 
points and direction line / 

for night reading. With 4 6 
ring to See on watch-chain. Post Free 


: FRE E 
> at aay of our Branches, the “* Sights of London” : 


“Wembley and how to get there.” Call or send a 
postcard for your copy. 


for fully illustrated catalogues N.4€ of 
Binoculars, Telescopes end Surplus Wer Stores. 


Post free on application. 


AITCHISON 


: Booklet, being a profusely-illustrated little guide to : — 


city, and having a special section devoted 


@ND SQMPANY LIMITED TRADE MARK 
CONSULTING OPHTHALMIC OPTICIANS 
428 STRAND, LONDON, W.C.2. Look for the Out 
Branches at London, Leeds, Swansea and Canterbury. in the Window. 


BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


HOPKIN & WILLIAMS LT 
16 Cross St.Hatton Garden. London 


Ronson, 


Recorder, 13X13 11 inches. © 
wr Float, 3x38 inches.: 


Further particulars: 
in Booklet No. II-N; 
sent on request. 


CAMBRIDGE 
DENSIMETER 


The apparatus is arranged to give 
a continuous record of the varia- 
tions in the density of a liquid and 
is useful for determining the 
strength of acid or alkaline solu- 
tions in many chemical processes. 


CAMBRIDG 


INSTRUMENT C9 


Head Office. *°: GROSVENOR PLACE 


CAMBRIDGE  &Jhowrooms LONDON, S.W.! 
The Cambride and Paul Instrument Co.of America lnc. Grand Central Terminal New York. 


Cambridge 
Instruments 
form part of 
the Royal 
Exhibit at 
The British 
Empire Ex- 
hibition. 
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NOW READY. 


The Journal of the 
Royal Anthropological 
Institute 


Part I. January to June, 1924. 
CONTENTS: 


MINUTES OF THE ANNUAL GENERAL MEETING, JANUARY 22. 

PRESIDENTIAL ADDRESS. ANTHROPOLOGY AND PSYCHO- 

LOGY : * STUDY OF SOME POINTS OF CONTACT. (With 
Plates I.—IV.) 

PSYCHO - ANALYSIS AND ANTHROPOLOGY. 3y ERNEST 
JONES, M.D. 

NEOLITHIC REPRESENTATIONS OF THE HUMAN FORM FROM 
THE ISLANDS OF MALTA AND GOZO. (With Plates V.—XX.) 

3y Hon. T. ZAMMIT, C.M.G., M.D., Hon. D. Litt. — ), and 
CHARLES SINGER, M.D., D.Litt. (Oxon.), F.R.C 
— IN THE GILBERT ISLANDS. (With XXI.) 
By ARTHUR GRIMBLE. 

HYDERABAD CAIRN BURIALS AND ue SIGNIFICANCE. 
(With Plz rag —XXVUI.) By E. H. HUNT, M.A., M.Ch. 
(Oxon.), F. 

NOTE ON SOME RON AGE GRAVES AT ODUGATTOR, NORTH 
ARCOT SOUTH INDIA. (With — 
XXXII.) By F. J. RICHARDS, Esq., M.A., I.C 

oe BRACHYCEPHALIC SKULL. By F. G. PARSONS, F.R.C.S., 


THE: WEEK IN WEST AFRICA. By NURTHCOTE W. THOMAS, 
M.A, 


Vol. LIV. 


Gitte 


with 32 plates and many 
illustrations in the text. 


Price 15s, net. 
Lonpon: THE ROYAL ANTHROPOLOGICAL INSTITUTE, 
50 GREAT RUSSELL STREET, W.C. 1. 


General Agent: Francis Epwarps, 834 High Street, Marylebone, 
London, W.x1. 


OR THROUGH ANY BOOKSELLER. 


= 


DISCOVERY 


THE POPULAR MONTHLY : ria 
JOURNAL OF KNOWLEDGE | 


Ask your bookseller for “‘ Discovery.” 


It is a paper worth reading, worth 
supporting and worth recommending 
to your friends. 

Can we send you a specimen copy ? 


Articles in the August issue: 


THE AVOCET AT HOME. Miss E. TurNeR 
MAPPING NGRTH CREENLAND. 

HAROLD J. SHEPSTONE, F.R.C.S. 
THE OBSIDIAN RELICION OF ANCIENT MEXICO. 


Lewis SPENCE. 
THE SPELL OF THE SOUTHDOWNS. ELEANOR SHIFFNER. 


THE YOUNC HERRING AND SPRAT. 


Marie V. Lesour, D.Sc., F.Z.S. 
THE STORY OF MARS, NoRMAN CLARK. 
VORTICELLA OR THE BELL ANIMALCOLE. 
Sik Suiptey, F.R.S. 
POISONOUS INSECTS OF THE epctisn COUNTRYSIDE. 


LEAN, B.Sc., F.E.S. 
THE BACTERIOPHACE. Dr. Icor N. ASHESHOV. 
CRYSTALS WHICH TALK. 


Annual Subscription 12s. 6d. post free. 


BENN BROTHERS LTD. 
8 Bouverie Street, London, E.C.4 


| 


HIS MAJESTY’S 
| STATIONERY OFFICE 


Psychology and Education. 


Psychological Tests of Educable Cap- 
acity. 2s. (2s. 


Air Survey and Archaeology. 
Professional Paper No. 7 by the Ord- 
nance Survey. Fully [Illustrated by 
Maps and Diagrams. 5s. (5s. 4d.) 


Steel. 
The Properties of Medium Carbon Steel 
with High Manganese Content. By the 
Research Dept., Woolwich. 


1s. 6d. (1s. 63d.) 
Cod Fishery. 
The Annual Cycle in the Life of the 
Mature Cod in the North Sea. 
13s. (13s. 24d.) 
Salmon Fisheries. 
Report of the Fishery Board of Scotland 
on the Artificial and Natural Breeding 
of the Salmon. 1s. 9d. (1s. 95d.) 


Carbonisation of Seaweed. 
As a preliminary to the extraction of 


Iodine and Potassium. 6d. (63d.) 


National Physical Laboratory. 
Report for the year 1923. 13s. 6d. (14s.) 


British Wines. 
Report on the Composition of Commoner 
British Wines and Cordials (alcoholic 
and non-alcoholic). 1s. 6d. (1s. 7d.) 


Agricultural Tribunal of Investiga- 
tion. 
Final Report by Professors Sir WILLIAM 
Asutey, W. G. S. Apams and D. H. 
MacGrecor. Cmd. 2145 5s. (5s. 5d.) 


“Probably the most comprehensive survey of 
our en problem that has yet been 
published Manchester Guardian. 


Those in brackets include 
postage. 


All prices are net. 


May be obtained through any bookseller or directly from 


His MAJESTY’S 
STATIONERY OFFICE 


Imperial House, Kingsway, W.C.2. 
LONDON \ 28 Abingdon Street, S.W.1. 


MANCHESTER— EDINBURGH— 
York Street. 120 George Street. 
CARDIFF-- 


St. Andrew's Crescent. 
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UNIVERSITY OF LONDON, 
UNIVERSITY COLLEGE. 


(University Centre for Medical Sciences.) 


FACULTY OF MEDICAL SCIENCES. 
ATOMY.—G. Smiru, M.A., M.D., Ch.M., F.R.C.P., 
° Professor ; J. P. Hitt, D.Sc., F. RS. Pri ofessor of Embryology. 
10-C HE MISTRY. —J. C. Drummonp, D.Se., F.LC., Professor 


(Vice-Dean). 
BOTANY.—F. W. Otiver, M.A., D.Sc., F.R.S., Quain Professor. 
CHEMISTRY.—J. Norman Cour, Ph.D., LL: D., D.Sc, F.R.S., 
Profe F. G. Donnan, C.B.E., M. A., Ph. D., D.Se., ¥.R.S., 
Professor (Gen 


HISTORY ‘OF “MEDICINE.—C. Sine ER, M.D., D.Litt., F.R.C.P., 


Lecturer. 
HYGIENE PUBLIC HEALTH.—H. R. Kenwoep, C.M.G., 
M.B., D.P.H., F.C.S., F.R.S.E., Chadwick Professor. 
iL. ARM. OGY.—A. 5. CL \RK, M.D., F.R.C.P., Professor (Dean). 
HYSICS.—A. W. Porter, D.Sc., F.R. s. 


F.R.S., Jodrell Professor ; 


F.R.S., Professor (General 


PHYSIOLOGY.—A. V. Hit, M.A., 
Sir M. Bayuiss, M.A., LL.D. 


Physiology). 
ZOOLOGY AND COMPARATIVE ANATOMY.—D. M.S. Warson, 


M.Sc., F.R.S., Jodrell Professor. 


THE SESSION 1924-25 will begin on MONDAY, September 29. THE 
NEW ANATOMY BUILDING and the EXTENSION OF THE 
PHYSIOLOGY AND PHARMACOLOGY BUILDINGS provided 
by the gift of the Rockefeller Foundation of New York, and opened by 
H.M. The King in Ma ay 1923, are now in use. 


Courses of instruction are arranged f for t the I First Medical and the Second 
Medical Examinations of the University, as well as for the corresponding 
Examinations of the Examining Board of the Royal Colleges of Physicians 
and Surgeons and of other Li icensing Bodies. 


Facilities for POSTGRADUATE and RESEARCH WORK are pro- 
vided in all the departments named above. The new buildings and equip- 
ment provide also for research in ANTHROPOLOGY, EMBRYOLOGY, 
HISTOLOGY and NEUROLOGY. 

The new Department of Anatomy has Cinematographic and Radiological 
Equipment for the study of animal movements. 

Courses for the Primary Fellowship Examination, R.C.S., begin on 
September 1, 1924, and on March 2, 1925. 

A Special Course for the Diploma in Public Health begins in October. 
WALTER W. SETON, 

Secretary. 


University College, London 
(Gower Street, W.C.1 
July 30, 1924. 


TUITION BY CORRESPONDENCE 


Rapid preparation by highly qualified tutors for 


MATRICULATION. 
Intermediate and Final B.A. and B.Sc. 
Single subjects may be taken :—Latin, Greek, Hebrew, French, 
Mathematics, Chemistry, Logic, etc. For terms address— 


Mr. Jd. CHARLESTON, B.A. (Hons. Oxon. & Lond.), 
14 Elsham Road, Kensington, W.14. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


COLEG PRIFATHROFAOL DEHEUDIR CYMRU A MYNWY. 
Applications are invited for the appointment of LECTURER IN 
PHYSICS and DIRECTOR OF THE VIRIAMU JONES PHYSICAL 
RESEARCH LABORATORY. 
Salary £550 per annum. The appointment will date from October 1, 1924. 
Further particulars may be obtained from the undersigned, by whom six 
copies of applications and testimonials must be received on or before 
Wednesday September 10, 1924. 
University College, Cathays Park, Cardiff. 
August 1, 1924. 


NEW ZEALAND FISHERIES. 


The services of a FISHERY EXPERT are required for a period of 
18 months to two years to co-operate with the Chief Inspector of Fisheries, 
and provided service during preliminary period considered satisfactory to 
eventually succeed him. Salary £750 per annum. Further particulars 
and forms of application obtainable from HiGH Commissioner for New 

Zealand, 415 Strand, London, W.C.2, by whom completed applications will 
be received up to and including August 23, 1924. 


UNIVERSITY COLLEGE OF SWANSEA 
Applications are invited for the post of LECTURER in Civil 
Engineering. Salary £500 per annum, The appointment will date 


from October 1, 1924. 
Further particulars may be obtained from the undersigned, by whom 


applications must be received on or before August 23, 1924. 
Singleton Park, Swansea. EDWIN DREW, Registrar. 


ST. HELENS MUNICIPAL 
TECHNICAL SCHOOL. 
Principal—JE¥¥ J. BROOMHEAD, Esq. 

Applications are invited for the post of HEAD OF THE MINING 


DE p ART MENT. Salary £290 to £550 (less 5 per cent. according to 
Applications to be sent at once to the SECRETARY FOR 


D. J. A. BROWN 


Registrar. 


experience). 


The Appointment is about to be made of a 
JUNIOR TECHNICAL ASSISTANT, Graduate Engineer or 


Chemist, preferably with specialised training in Fuel. Applications 
stating qualifications, age, references and salary required should be 
addressed to Tecunicat Direcror, The Woodall Duckham 


Companies, 52 Grosvenor Gardens, S.W.1. 


PATHOLOCICAL AND BACTERIOLOCICAL LABORATORY 
ASSISTANTS’ ASSOCIATION. 


Scientists and Institutions requiring skilled Certificated Laboratory and 
Museum Assistants are invited to communicate with H. P. Huvson, Hon. 
Secretary, Panama Villa, Trumpington, Cambs. No fees. 


B.Sc. Zoology and Botany seeks employment. 


Any capacity. Ex-service (27). Box 209, c/o NaTuRE Office. 


LADY CHEMIST-~—just graduated. Age 


23. Seeks employment. Box 9, c/o NATURE Office. 


“THE MICROSCOPE,” by Conrad Beck. 
Part 1. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 3. 


SCIENTIFIC APPLIANCES 
DALE & HOLLINS 

Electrical, Magnetic, Optical Materials and Apparatus, Dynamos, 

Motors, Insulated Wires, Batteries, Relays, WIRELESS RADIO 

Parts and Fittimgs, Crystals, Valves, "Phones, Condensers, New 

Duros Accumulators, do not wear out, Electric Clocks, many 

new articles. New List free. 

Lenses, Prisms, Mirrors, and all Artists’ Materials and 

Drawing Instruments. Large stock of good Second-hand 

Electrical and Scientific Instruments. Full /liustrated List 

6d. post free. See our showroom ton Flee. or write us. In centre of 

‘op of 


SCIENTIFIC APPLIANCES, 11 & 29 SiciLiaN AVENUE, Lonoon, W.C.1. 


ADLARD & SON & WEST NEWMAN 


SCIENCE & GENERAL PRINTERS 
Home and Export. 


23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RILEy, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 


Gardens, Barnes, 5S. W.13. 


CHEMICAL 
APPARATUS 


AND 
CHEMICALS 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 


CHEMICALS Organie & Inorganie 
VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 


Flasks, Beakers, Test Tubes, Reagent Bottles, Funnels, 
Poreelain, Basins and Cruelbles, Filter Papers, ete., and 


Lists free on 
application 


GRADUATED APPARATUS 


Epvucation, Education Office, St. Helens. 
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Constructed to 
the design of 
Dr. G. F. 
Herbert Smith, 
of the Mineral 
Department of 
the 3ritish 
Museum, and 
embodying 
many improve- 
ments over 
existing types. 


THE STUDENTS 


GONIOMETER 


The mirror is adjustable in any direction. ‘The crystal 
holder and attachments facilitate the measurements of 
the crystal without readjustment, and a removable 
pointer is provided to ensure the adjustment into the 
axial line. The graduated circle of 5 inches (12-5 cm.) 
in diameter is fitted with a clamp and fine adjustment, 
and the silvered scale is divided to half degrees, 
ing by vernier to minutes of arc. £910 O 


J. H. STEWARD, Ltd. 2 


Scientisic Instrument Makers to the British and F oreign Governments, 


406 and 457 Strand, London, W.C.2. 
Established 1852. 


ESSN ( | 


read- | 


‘THE RESEARCH 
FOUNTAIN PEN (Patented). 


Price 2QS. free by post. 


HARDY and most durable self-filling and safety pen of the very 
highest quality. No trouble or peas er has been spared in making 
the pen entirely worthy of its new and wonde ap properties. 

To medical men, more than to any other class of workers, is due the 
credit of being foremost in recognising and appreciating the value of th 
Research Pen. When one comes t > tht ink of it, it is probably true that ne 
other section of the community stood in such great need of a pen that woulc 
be absolutely cleanly and reliable. It is a tribute both to the excellence 


of the pen and to the kindly feeling and generosity of the medical professio 
that in so short a time repeat orders should have been received—in eal 
cases for three, four, or five pens—for the efit of friends. A doctor does 


and a patient does not like to take, a presc sriptic mn having 
and while a doctor may vigorously shake a 


not lke to make, 
a blot as one of its ingredients ; 


thermometer without any loss of dignity, the same remark does not apply 
to the shaking of a fountain pen. Retiring into a corner of the room in 
order to give the pen a surreptitious shake, is a course attended by some 


danger to carpets and wall paper. The per arch Pen is sold as warranted 
not to blot, and as warranted to start to write without being x shaken. A 
doctor possessing the pen therefore enjoys a v« ery distinct advantage. 

The cleanliness and reliability of the Research Pen are shown by the fact 
that the Astronomer Royal has certified that the pens have we ig very 
satisfactorily and give ntinuous marking on their chronograph Now 
let the user of a former fountain pen imagine what would happen if ‘his pen 
were put to this use—the blots on the eather or on the weather chart, and 
the periods during which no weatl ler all we aide occur or at none 
would be registered on the recording instrument. The Research Pens 
supplied to the Re oyal Observatory are exactly the same as those sold to 
the public. 

From a number of letters received from grateful writers in India, Japan, 
Australia, S. Africa, &c., it appears that the Research Pen is equally 
successful abroad, and that it copes well with the special diffi ulties of hot 
and damp climz ates, where all former fountain pens did very badly indeed. 

But while excelling as a pen for the sick room, the laboratory, and the 
desert, it is as a writing pen for the library and the office that the Research 
Pen has met with its principal triumphs. Writers speak of being fascinated, 
enamoured, and even infatuated with the pen ! 

Meticulously cleanly for fingers and penholder in filling, and holds a full 
supply of ink. The pen is formed of expensive, tr: unsparent, and beautifully 
tinted bakelite. Writers should say if broad, medium, or fine-pointed gold 
nib is desired, and if of hard, medium, or soft spring. 


A. MUNRO, Fountain Pen Manufacturer, 
65 Preston Road, Winson Green, BIRMINGHAM. 


a co 
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SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


ill: 
(pp. 112). 
112). 
tember. 
graphy, and Geology, including the Library of the late Prof. 
T. G. Bonney, F. 


books cn exact science, as well as sets of scientific periodicals. 
correspondence in connexion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Stranp, W.C.2, & 43 PiccapiLLy, W.1, Lonpon. 


Recently published: Part II: Mathematics (pp. 128). Part 
Astronomy, Geodesy, Chronology, Horology, and Dialling 
Just published: Part IV: Physics, Letters A-R (pp. 
The completion of this portion will be published in Sep- 
In preparation: Part VI: Meteorology, Physical Geo- 


Messrs. Sotheran are always ready to buy libraries or smaller collections of } 
They invite 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD WJohn). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts £28 net. 
LILFORD (Lord). The Birds of the British Isles. First Edition. 7 vols. 
oyal 8vo. 421 coloured by Thorburn, etc. Half 
polished red morocco 60 net 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON W.C.2 


< 
LABORATORY | 


NEW 


ELECTRIC LAMP 


DESIGNED BY A MICROSCOPIST FOR 
EVERYDAY USE IN THE 
LABORATORY:— 

COMPLETE ADJUSTMENTS. 
RIGID. 
LOW CENTRE (2i »| £4:7:6 | 


HEAVY 
Write for Leaflet, M.9, and for details of 12 


(Puone Mayrair 3111), 310-312 Recent 


RUBBER 

other specialities, or call and test : 
St. 
Lonpon, W.1. 


GEN 


And other Gases. 


The British Oxygen Co. have works for the production 
sf Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
i Hydrogen, and Argon in all chief industrial centres. 
ihe Company’s Plants are capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 
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BOOTS 
Special 


RESEARCH 


CHEMICALS 


of 


GUARANTEED 
PURITY 


RESEARCH WORKERS may 

be confident that chemicals 
obtained from Boots are of the 
highest degree of purity, unless 
materials of commercial quality are 
specially asked for. 


Every product is carefully analysed 
by an independent department and 
is not issued for sale unless it con- 
forms tothe standard which has been 
set for “special research chemicals.” 


We would point out that nearly 
90%, of the chemicals in our list of 
Research Chemicals are made in 
our own laboratories in Nottingham. 
Additions are made almost daily to 
the number of materials we are pre- 
pared to supply, and enquiries are 
welcomed for any chemical not in 
our list. 


All enquiries will receive 
careful and immediate attention. 


BOOTS PURE DRUG 
COMPANY LIMITED 


Manufacturing Chemists and 


Makers of Fine Chemicals 
NOTTINGHAM 


Now Ready. 
THE 


ADVANCEMENT OF SCIENCE 
1924 


Being a collection of the Addresses delivered at the Toronto 
Meeting of the BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, August 6-13, 1924 


PREVENTION OF DISEASE. Py Major-Gen. Sir D. Bruce. 


THE ANALYSIS OF CRYSTAL STRUCTURE BY X-RAYS. 
By Prof. Sir W. H. Braco. 


CHEMISTRY AND THE STATE. By Sir R. Ronertson. 
GEOLOGY IN THE SERVICEOF MAN. By Prof. W. W. Warts. 
CONSTRUCTION AND CONTROL IN ANIMAL LIFE. By Prof. 


F. W. GAMBLE. 
INTER-RACIAL PROBLEMS AND WHITE COLONIZATION IN 
THE TROPICS. By Prof. J. W. Grecory. 
A — OF FREE TRADE DOCTRINE. By Sir W. 
SHLEY. 
A HUNDRED YEARS OF ELECTRICAL ENGINEERING. By 
Prof. G. W. O. Howe. 
HEALTH AND PHYSIQUE THROUGH THE CENTURIES. By 
Dr. F. C. SHRUBSALL. 
es og AND PROSPECTS IN CHEMOTHERAPY. Py Dr. 
. H. Dace. 
PURPOSIVE STRIVING. By Prof. W. McDovGa cv. 
PHYSIOLOGICAL ASPECTS OF PARASITISM. By Prof. V. H. 


BLACKMAN. 

FREEDOM IN UNIVERSITIES. By Principal E. 
BARKER. 

PRESENT-DAY PROBLEMS IN CROP PRODUCTION. By 
Sir J. 


London: British Association, Burlington House, W.1 
Price Six Shillings. 


CALCULATOR 


4 
1b 9” Although the Calculator only measures 
. 4 6” when closed—and can be carried in 
/, the pocket without fear of damage—the 
A scales are 66” long, and give results accur- 
2% fF ate to four or five significant figures. 


al, Model N. is of the greatest use for dealing 
i with calculations of money—multiplication, 
fi division, percentage, etc. For technical 


§ | calculations—such as engineers’ problems— 
\1 x } models K. and L. are invaluable on account 
Da, of their high degree of accuracy. 
» Pric2 21s. (Post Free) 
ate Colonial Price 21s. (Post Free) 
Wi“ Foreign Price 22s. (Post Free) 


Write for illustrated folder ““H” 
4 Sole Manufact 


e 
CARBIC LIMITED 
.51 HOLBORN VIADUCT, LONDON €E.C.!. 


ty, n 4 


GERMAN BOOKS 


AND PERIODICALS 
supplied by 
W. MULLER, Foreign Bookseller, 
26 Hart Street, Bl bury, London, W.C.1 


References in all countries. 
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GLASS AND METAL 


HYDROMETERS 


SPECIFIC GRAVITY INSTRUMENTS 


For use in Chemical Laboratories . 
and for all Industrial purposes FI 
See 
editorial 
notice 
NATURE 59 

April 21 
Sets of 
Standard 
Instruments 


MADE BY 


PASTORELLI G& RAPKIN_ LTD. 


Contractors. to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1 


Actual Manufacturers of 


THERMOMETERS 


for every industrial purpose 
Barometers, Barographs, Thermographs, Hygrographs, Standard Meteorological Instruments, Etc. 


Any instrument sent on approval if desired 


As a guarantee that our Thermometers, Hydrometers, etc., are British made, they are all marked ** BRITGLA” the 
Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, of which we are members. 


ILLUSTRATED CATALOGUES FREE ON APPLICATION 


Telephone—Holborn 1981 ESTABLISHED 1750 Telegrams—Rapkin, London 


Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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A Selection from 


MACMILLAN’S BOOKS 
APPLIED CHEMISTRY 


CHEMICAL TECHNOLOGY AND ANALYSIS OF OILS, FATS AND WAXES. 
By Dr. J. LEWKOWITSCH, M.A., F.I.C. Sixth Edition entirely rewritten and enlarged. Edited 
By GEORGE H. WARBURTON. In 3 Vols. Illustrated. Medium 8vo. Vol. I., 36s. net. 
Vol. IL., 42s. net. Vol. III., 36s. net. 

LABORATORY COMPANION TO FATS AND OILS INDUSTRIES. py vr. 


J. LEWKOWITSCH, M.A., F.1.C. 8vo. 7s. 6d. net. 
A COMPLETE TREATISE ON INORGANIC AND ORGANIC CHEMISTRY. 
By the RiGHT Hon. Sir H. E. ROSCOE, F.R.S., and C. SCHORLEMMER, F.R.S.  8vo. 


VoL. I. THE NON-METALLIC ELEMENTS. Fifth Edition. Revised by Dr. J. C. CAIN. 
30s. net. VoL. Il. THE METALS. Sixth Edition. Completely revised by B. MOUAT JONES, 


M.A., and others. In 2 Parts. 50s. net. 


THEORETICAL CHEMISTRY, FROM THE STANDPOINT OF AVOGADRO’S 
RULE AND THERMODYNAMICS. By Proressoe WALTER NERNST, Ph.D. 


Fifth Edition. Revised in accordance with the Eighth-Tenth German Edition by L. W. CODD, M.A. 
Illustrated. 8vo. 28s. net. 

DISTILLATION PRINCIPLES AND PROCESSES. by sypDNEY YOUNG, D.Sc, 
F.R.S., with the collaboration of Lieut-Col. E. BRiGGs, B.Sc., T. HOWARD BUTLER, M.Sc., F.I.C., 
TuHos. H. DURRANS, M.Sc., F.I.C., the Hon. F. R. HENLEY, JAS. KEWLEY, M.A., and JOSEPH 
REILLY, D.Sc. With 210 Illustrations. 8vo. 4os. net. 


ALCOHOL: ITS PRODUCTION, PROPERTIES, CHEMISTRY AND INDUS- 
TRIAL APPLICATIONS. by c. SIMMONDS, B.Sc., Analyst in the Government 


Laboratory, London. Illustrated. 8vo. 21s. net. 


THE PRINCIPLES OF THE PHASE THEORY. by DOUGLAS A. CLIBBENS, Ph.D. 


Illustrated. 8vo. 25s, net. 


CATALYSIS IN THEORY AND PRACTICE. by Eric kK. RIDEAL, Ph.D., and 


HUGH 5S. TAYLOR, D.Sc. Illustrated. 8vo. 17s. net. 


OUTLINES OF INDUSTRIAL CHEMISTRY. 4 Tesxt-Book for Students. By FRANK 


HALL THORP, Ph.D. 8vo._ 17s. net. 

THE MANUFACTURE OF INTERMEDIATE PRODUCTS FOR DYES. 
By JOHN CANNELL CAIN, D.Sc. With 25 Illustrations, Second Edition Revised. 8vo. 
10s. net. 


THE MANUFACTURE OF DYES. sy JoHN CANNELL CAIN, D.Sc. 8vo. 12s. 6d. net. 
A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. 


By PROFESSOR ARTHUR G. GREEN, F.I.C.. Founded on the German of Drs. G. Schultz and 
» P. Julius. Third Impression. Imp. 8vo. 25s. net. 


INTRODUCTION TO TEXTILE CHEMISTRY. by HARRY HARPER, B.Sc. 


Illustrated. Crown 8vo. 4s. 


A DICTIONARY OF CHEMICAL SOLUBILITIES: Inorganie. First Edition by 
ARTHUR M. COMEY, Ph.D. Second Edition, enlarged and revised by ARTHUR M. COMEY, 
Ph.D., and DOROTHY A. HAHN, Ph.D. 8vo. 63s. net. . 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 


MACMILLAN & CO., LTD., LONDON, W.C.z. 
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IONIUM W. OTTWAY & Co. Ltd. 


Per t Alpha R ivit 


M E SO = T H O R I U M | for Reflector Telescopes; no silvering required. A 


Glew's Scintilloscopes charged with IONIUM, permanent highly polished surface guaranteed. 


Surplus stock of 14” and 2”, 90degree REFLECT- 
RADIUM, MESO-THORIUM, or ACTINIUM, ING PRISMS made from the best Optical glass 


7s. 6d. each. flat surfaces; guaranteed highest quality. 14”, 
Scintilloscopes showing Double Scintillations £1 5 0. 2", £115 
Thorium “A.” 15. each. All types of Astronomical Telescopes, Eye- 
pieces, Equatorial Mountings, etc. Pamphlets 
post free on application. 


Orion Works, Ealing, London, W.5. 


F. HARRISON GLEw, 
156 CLAPHAM ROAD, LONDON, S.W.9. | 


MACMILLAN AND CO.’S NEW BOOKS. 
ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. 1; 


W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. 
Third Edition. With 370 Illustrations ; pp. xxxvi, 697. 8vo. 25s. net. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 
A LONG LIFE’S WORK: an Autobiography. By SiR ARCHIBALD GEIKIE, O.M., 


K.C.B°, D.C.L., Sc.D.. etc. With Photogravure Portrait. 8vo. 18s. net. 


BIG GAME AND PYGMIES: EXPERIENCES OF A NATURALIST IN CEN- 
TRAL AFRICAN FORESTS IN QUEST OF THE OKAPI. py cuTHBERT 


' CHRISTY, M.B., C.M., F.R.G.S., F.Z.S., etc. With an Introductory Chapter by SIR HARRY 
H. JOHNSTON, G.C.M.G., K.C.B., and with 120 Illustrations anda Map, 8vo. 2Is. net. 


PUNCH.—‘‘No one could be better qualified to write Aéy Game and Pygmies than Dr. Cuthbert Christy. . . 
Among the attractions of Dr. Christy’s most excellent volume I gratefully mention its maps, its index and its delig ghtful 
illustrations.” 


SAVAGE LIFE IN CENTRAL AUSTRALIA. ) By G. HORNE, vV.b., M.D, and G. 
AISTON, Mounted Police of South Australia. Illustrated. $vo. 18s. net. 


THE MORNING POST. —* An interesting, straightforward account of inform: ution and experiences gained at first- 
hand. Mr. Aiston has been a friend and protector of the aborigines for many years.” 


A DICTIONARY OF APPLIED PHYSICS. Edited by Sir RICHARD GLAZEBROOK, 
K.C.B., D.Sc.,.F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. The set of 
five volumes, £14; 14s. net. 


Vol. I. MECHANICS—ENGINEERING—HEAT. Vol. IV. LIGHT, SOUND, and RADIO- 
» _IL ELECTRICITY. LOGY. 
» Ill. METEOROLOGY, METROLOGY, and » WV. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


** Full descriptive Prospectus post free on application. 


RICE. By EDWIN BINGHAM COPELAND, Professor of Plant Physiology and Dean of the College 
of Agriculture, retired, University of the Philippines, author of ‘* The Coco-nut.” With Plates in 
Colour and other Illustrations. 8vo. 20s, net. 


THE CHINA EXPRESS AND TELEGRAPH.—“ The volume treats the subject very fully. . . . ; As the 
first book of its kind practically, it is sure of a welcome in meeting a need, but cannot help but be useful to those interested 
in rice, whether it be as grower, merchant, carrier, or sociological student interested in the tremendous part played in 
Eastern economics, by the grain. 


OUTLINES OF FUNGI AND PLANT DISEASES FOR STUDENTS AND 
PRACTITIONERS OF AGRICULTURE AND HORTICULTURE. 1 


BENNETT, B.Sc. (Lond.), Assistant Lecturer in Agricultural Botany, Department gf Agriculture, 
The University, Leeds. Illustrated. Crown 8vo. 7s. 6d. net. 


THE GARDEN.—** This interesting little book. . . . Contains much that is useful and essential to him who wishe 
to understand the rudiments of mycology “and plant disease, and the information is presented in a style almost without 
exception simple and lucid.’ 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2, 
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RELAYS 
REFRACTOMETERS 


TEMPERATURE CONTROL 
FOR THE 


EXAMINATION OF THE 
BLOOD UNDER THE 


INSULIN TREATMENT 
OF DIABETES 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 


Full particulars of suitable instruments 
on application to the Makers: 


BELLINGHAM & STANLEY LTD. 
71 HORNSEY RISE, LONDON, N.19 


Price - - £8:10:0 


REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within yo° Cent. 


BAILY, GRUNDY & BARRETT LT. 


2 St. Mary’s Passage 


CAMBRIDGE 
Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 


l[eitz 


DISSECTING MICROSCOPES 
STAGES AND LENSES 


GREENOUGH BINOCULAR 
MICROSCOPES 


LOW POWER BINOCULAR 
MAGNIFIERS 


LOW POWER BINOCULAR MAGNIFIER (as 


illustrated), giving large field of view and long working = 
distance, with three pairs of eyepieces, x 3:5, x 7, and wt = * 
x 10-5, complete in cabinet . - £13 18 O 


Full particulars in Catalogue 47 C, post free, 


OGILVY & CO. 


(British Agents for E. Leitz) 
18 BLOOMSBURY SQUARE, LONDON, W.C.1 


Optical and Mechanical Repairs to any make of Microscopical Apparatus promptly and 
efficiently executed in our well-equipped London workshops under expert supervision. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


arg 
| 
| 
€ 
| 
| 
j 
= « 4 
or 
3 
fig 
/ 
} 
j 
j 
- 
_— 


Supplement to ‘‘ Nature,” August 16, 1924 i 


1; QUARTS OF SCALDING 
HOT WATER PER MINUTE 


IS THE OUTPUT OF THE NEW 


“WATERFURST” GEYSER 


(Patent applied for) 


USING NO MORE GAS THAN 
AN ORDINARY BOILING RING 


From the moment the gas is lighted the “WATER- 
FURST” gives a constant supply of 13 quarts of 
scalding hot water (122° F.) per minute. Owing to the 
special lines on which this geyser is constructed, the gas 
is completely burnt, consequently there is absolutely 
no unpleasant smell. 

It can be fixed in any desired position, two screws 
being all that is necessary to attach it to the wall; gas 
and water connections can be made with ordinary 
flexible tubing. No special flues are required, and it 
can be used in any room ordinarily ventilated. An 
explosion is impossible—the special construction pre- 
cludes dangerous collection of gas. The “WATER- 
FURST ” contains no interior pipes, and can be used on 
“hard” water supplies without any danger of “ choking.” 

There is nothing to go wrong, it is most efficient, 
durable and compact, and is eminently suited for the 
Laboratory, and wherever an immediate supply of hot 
water is required. Constructed entirely of copper, the 
outer case being heavily nickel plated. Height, 16 ins., 
width, 4 ins., weight, 8 Ibs. 


Price ; £3 3 0 


When ordering, please state which model is required. Model “ A” 
jor mounting on bench, or Model “ B” for screwing to wall. 


Move. “A” 


F.E. BECKER & Co: 


W. & J. GEORGE (LONDON) LTD., PROPRIETORS. 
COMPLETE LABORATORY FURNISHERS 


NIVOC HOUSE, 17-29 HATTON WALL, LONDON, E.C.1 


“BRB” 


MODEL 
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Bargains in Government Surplus Stores 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


They are further guaran- 
teed by us to be in first-ciass 
working order and condition, 
and therefore confidently re- 
commended. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 
Pillars, Heavily Insulated, 
and fitted in Solid Polished 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion. Fitted with removable 
Carrying Handles. 


ELECTRICAL 


12-INCH SPARK HEAVY DISGHARCE INDUCTION COILS 


For further Surplus Bargains send for Catalogue No. 2. 


pepantmenr 1 HE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 
Exclusive of Meter. 
Milliamperemeter £3 extra. 


To avoid disappointment send 

your orders early. Only a 

limited number can be sup- 
plied. 


A UNIQUE 
OPPORTUNITY 
FOR 
LABORATORIES 


W.C. 


DERBY CROWN GLASS CO. 
Little Chester’ DERBY. 


ENIT 


POTENTIOMETERS 


Switchboard Type, specially suitable for 
regulating current and voltage in TRIODE 
DETECTORS and AMPLIFIERS. 


CATALOGUE (SECTION 1) OF ALL TYPES POST FREE. 
See editorial notice, NATURE, Nov. 17, 1923, p. 737- 


Tue ZENITH MANUFACTURING CO. 


(Sole Makers of the ‘‘ZENITH’’ Patterns) 
Contractors to the Admiralty, War Office, Air Ministry, Post Office, L.C.C.. &¢. 


ZENITH WORKS, VILLIERS ROAD, 


WILLESDEN GREEN, LONDON, N.W.2. 
Telephone: Willesden 1115. Telegrams: Voltaohm, Willroad, London. 
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: FOR THE SERVICE OF MANUFACTURERS 
BINOCULAR GLASSES, ASTRONOMICAL 
AND SCIENTIFIC INSTRUMENTS. 
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ANN 
; W. & R. BALSTON, LT. 
FILTER PAPERS MAIDSTONE, KENT. 


Ordinary Grades. Filter Cones. | Diffusion Shells. 
‘* Ashless”” Qualities. Fat-Free Strips for Milk Analysis. Folded Filters. 
Absorption Blocks. Extraction Thimbles. Unsensitized Strips. 


Filter ‘* Hats.” Black Filter Papers. Etc., Etc. 


WHATMAN EXTRACTION THIMBLES. 


Made from the same material as WHATMAN FILTER PAPERS, and rendered fat free by special chemical process. 
Can be used repeatedly. Also supplied in double thickness, which will not permit the finest substances to pass through. 


Descriptive Booklet, Price List and Samples on application. 


Obtainable from all Laboratory 
Furnishers, in sealed packages 


IN CASE OF ANY DIFFICULTY IN OBTAINING SUPPLIES OR SAMPLES 
| Write the Sole Sales Representatives: 


H. REEVE ANGEL & CO., LTD., 
9 Bridewell Place, LONDON, E.C.4. | 


The FLETCHER TROLLEY 


provides a variety of useful 7 


experiments for the 


Mechanical 
Laboratory. 


G. CUSSONS Lt. 
The Technical Works, 
We are exhibiting at Wembley, Lower Broughton, 


Palace of Engineering, MANCHESTER. 
Avenue 3, Bay 4, Stand 256. 
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Necessary for all Serious Students. 


CONTRACEPTION 


(BIRTH CONTROL) 
ITS THEORY, HISTORY AND PRACTICE. 
A Manual for the Medical and Legal Professions and all 
Social Workers. 
By MARIE CARMICHAEL STOPES, D.Sc., Ph.D. 
Fellow of University College, London. 


Author's Preface. CONTENTS. 
Introduction bv Sir William Bayliss, F.R.S. 
Introductory Notes by Sir James Barr, M. D., Dr. C. Rolleston, 
Dr. Jane Hawthorne, and “ Obscurus.” 
Cuap. I. The Problem To-day. 
II. Theoretical Desiderata—Satisfactory Contraceptives. 
o III. Indications for Contraception. 
‘~~ IV. Contraceptives i in Use, Classified. 
. Contraceptives in Use, Described and Discussed. 
- VI. Contraceptives in Use, Described and Discussed— 
(continued.) 

o VII. Contraceptives for Special Cases. 

», WIII. Some Objections to Contraception answered. 

#0 IX. Early History of Family Limitation. 

pe X. Contraception in the Nineteenth Century. 

ee XI. Contraception in the Twentieth Century. 

», XII. Contraception and the Law in England, France and 

America. 
», XIII. Instruction in Medical Schools. 
XIV. Birth Control Clinics. 
Plates I. to 1V. 

The Lancet says:—‘‘ Much of the evidence contained in the 
book is quite unobtainable elsewhere.” 

The Woman's Leader says: ‘Will meet a demand of which 
many people are at present fully conscious.” 

The Nation says: ‘Of a high order of merit. Will meet 
with opposition only from those who desire to suppress the facts.” 

Sir WitttaM Baytitss says: “‘ It cannot fail to be of real service.’ 

Dr. RoLLEsToN says: “I predict a great success for the ak. 
and I wish to record my thanks to the author for her pioneer work 
in preventive medicine.” 
This book is the first manual on the subject, and is packed with both 
helpful and interesting matter and much that is new and noteworthy. 


Order from your Bookseller or direct from the Publishers : 


JOHN BALE, SONS & DANIELSSON, LTD. 
83-91 Great Titchfield Street, London,.W.1. 


OXFORD 
TECHNICAL BOOKS 


FLAVOURING MATERIALS, 
NATURAL AND SYNTHETIC. 
By A. CLARKE. Crown 8vo. Cloth. 8s. 6d. net. ‘‘ A good 
example of what technical literature of this kind should be.” 


THE PREVENTION OF — 

VIBRATION AND NOISE. 

By A. B. EASON, M.A., Assoc.M.Inst.C.E. Demy 8vo. 
Cloth. Fully illustrated. 15s. net. 


VARNISHES AND THEIR COMPONENTS. 
By R. S. MORRELL, M.A., Ph.D., F.1.C. Demy 8vo. 
Cloth. Illustrated. Pp. xii+362. 25s. net. ‘‘The author 
blends very high chemical attainment with great experience 
in varnish technology.”—Chemical Trade Journal. 

SANDS AND CRUSHED ROCKS. 

By A. B. SEARLE. Demy 8vo. Cloth. In two volumes, 
fully illustrated. 52s. 6d. net. Vol. 1.—Nature, Properties and 
Treatment. Vol. II. Uses in Industry. 

POWER ALCOHOL: 

ITS PRODUCTION AND UTILISATION. 
By G. W. MONIER- WILLIAMS, M.A., Ph.D., F.1.C. 
Demy 8vo. Cloth. Illustrated. ats. net. “A good volume 
by a writer of experience.” —ngineering. 

ENGINEERING NON-FERROUS 

METALS AND ALLOYS. 
By LESLIE AITCHISON and W. R. BARCLAY. With 
an Introduction by Engr. Vice-Admiral Sir G.G. GOODWIN, 
K.C.B. Demy 8vo. Cloth. Fully Illustrated. rs. net. 

MODERN ELECTRO-PLATING. 

By W. E. HUGHES, B.A. (Cantab.), D.1.C. (London), 
M. Faraday Soc., M. Inst. Met. Royal 8vo. Cloth. Photo- 
micrographs (18 Plates). 16s. net. 


Write for complete Technical List. 


HUMPHREY MILFORD 
Oxford University Press, London, E.C.4. 


Now Ready. 
THE 


ADVANCEMENT OF SCIENCE 
1924 


Being a collection of the Addresses delivered at the Toronto 
Meeting of the BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, August 6-13, 1924 


PREVENTION OF DISEASE. By Major-Gen. Sir D. Bruce. 

THE ANALYSIS OF CRYSTAL STRUCTURE BY X-RAYS. 
By Prof. Sir W. H. Brace. 

CHEMISTRY AND THE STATE. By Sir R. Rosertson. 

GEOLOGY IN THE SERVICEOF MAN. By Prof. W. W. Warts. 

AND CONTROL IN ANIMAL LIFE. By Prof. 

GAMBLE 
ah RACIAL PROBLEMS AND WHITE COLONIZATION IN 
TROPICS. By Prof. J. W. Grecory. 

A RETROSPECT OF FREE TRADE DOCTRINE. By Sir W. 
SHLEY. 

A HUNDRED YEARS OF ELECTRICAL ENGINEERING. By 
Prof. G. W. O. Howe. 

ae AND PHYSIQUE THROUGH THE CENTURIES. By 

. SHRUBSALL. 
pRoGRESs AND PROSPECTS IN CHEMOTHERAPY. By Dr. 
H. Dace. 

PURPOSIVE STRIVING. By Prof. W. McDoucGa tt. 

PHYSIOLOGICAL ASPECTS OF PARASITISM. By Prof. V. H. 
3LACKMAN. 

FREEDOM IN UNIVERSITIES. By Principal E. 
BARKER. 


PRESENT-DAY PROBLEMS IN CROP PRODUCTION. By 
Sir J. 


London: British Association, Burlington House, W.1 
Price Six Shillings. 


Books Bought and Sold 


| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


That Book you want 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


That Book you do not want! 
Foyles will buy it.—A single volume to a library. 
Expert valuers sent any distance. 


FOYLES, 121 Charing Cross Road, London. 
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B.D.H. 
COMPARATOR CASE 


This outfit has been 
designed in order to 
provide for the safe 
storage of filled buffer 
tubes, and a Com- 
parator in which to 
use them. 

A Price List of the 
B.D.H. Indicators 
through a Py range 
from —0-2 to 13-0, also 
the B.D.H. Chart of 
Hydrogen lon Concentration Data, and a 
full description of the B.D.H. Comparator 
Case, will be supplied on request. 


THE BRITISH DRUG HOUSES, Ltp. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


Scientific Instruments 
bearing this 
trade mark 


may be relied on. 


Cc. F. CASELLA & CO. LTD. 
Parliament Street, 


S.W.1 


MICROSCOPES 


Bacteriological 
Petrological 
Metallurgical 


MICROSCOPES 


Purchased or Sold 
on Commission. 
Repaired and Adjusted. 


MICROSCOPES 


SPECIAL SECOND 
HAND OFFER 


Spencer Travelling Micro- 

scope, complete with 4, 4, 

and ;'; 0.i. objectives, triple 

nosepiece, 2 eyepieces, 

and mechanical stage, in 
new condition, 


£38 


HAWKSLEY & SONS, 
83 Wigmore Street, LONDON, W.1 


BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


SS 
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ADLARD & SON & WEST NEWMAN TI 


X-Ray Apparatus che 


Which ensures maximum accuracy SCIENCE & GENERAL PRINTERS 


in physical and industrial research 
Home and Export. 

The physical and industrial applications of X-Ray 
practice demand apparatus of the utmost accuracy and & S 23 BARTHOLOMEW CLOSE, LONDON, E.C.1 
reliability. 

For many years the name of Watson & Sons, Ltd., THE ENTOMOLOGIST. A monthly Journal of Ento- 
has had a world-wide reputation for apparatus of this mology. Edited by N. D. RiLey, F.E.S., F.Z.S. Ann. 
kind, and the physicist who uses equipment bearing Sub., 12s. post free, should be sent to the Editor, 5 Brook 
our name is assured of the most consistently satis- Gardens, Barnes, S. W.13. 


factory service. 
There is this to be said about every piece of 


apparatus which leaves our works: first, that it is the 
result of the most careful thought and long experience ; J. POO LE & ( O. 
second, that it is as perfect as the best materials and 


Duros Kcoumulacor tot wear out, Glocks, | The Proprietors of the Patent No. 11818 of 


1915, for ‘Improvements i in the Electrolytic Refining of Tin, are desirous 


the best available technical skill can make it; third, ESTABLISHED 1854 
that it has been exhaustively tested by experts before 
being passed for sale, NEW & SECON D-HAND 
All our apparatus exhibits the SCIENTIFIC AND EDUCATIONAL 
loving care of the master craftsman. ‘ 
SUNIC HOUSE, PARKER ST., ENQUIRIES BY LETTER : 
KINGSWAY, LONDON. RECEIVE IMMEDIATE ATVENTION = 
Telephone : Regent 1227. Telegrams : Skiagram, Westeent, London.” 
86 Charing Cross Road, London, W.C.2 : 
“THE MICROSCOPE,” by Conrad Beck. : 
SCIENTIFIC APPLIANCES Part I. A Simple Handbook, 2s. 6d. ac on, 2s. rod. Part II. = 
DALE & HOLLINS An . 6d. Post free, 8s. R. & J. Beck, Ltd., = 
Blectrical, M etic, ical Materials and , Dynamos 68 Cornhill, London, E.C.3. = 
Motor, Insulated Wares, Beneries, Relays, WIRELESS’ RADIO 
Lenses, Prisma, Mirrors, “and all ‘Attists’ Materials and of entering into arrangements by way of licence and otherwise on 2 
Drawing Instruments. Large stock of good Second-hand reasonable terms for the purpose of exploiting the same and ensuring its = 
ectrical and Scientific Instruments. Full [illustrated List full development and practical working in this country. All communi- = 
6d. post free. See our showroom and windows, or write us. In centre of cations should be addressed in the first instance to HASELTINE LAKE =| 
London—Top of Kingsway. & Co., Chartered _ Agents, 28 Southampton Buildings, Chancery >; 
SCIENTIFIC APPLIANCES, 11 & 29 SioiLiAN AvENUE, Lonpon, W.C.1. Lane, London, W = 
=| 


There is no better medium than NATURE for advertisements of SCIENTIFIC BOOKS, 
APPARATUS, CHEMICALS, LABORATORY EQUIPMENT, announcements of 
COURSES of SCIENTIFIC INSTRUCTION; or for advertisements of POSTS 
VACANT and WANTED. 


@ Particulars as to the charges for space are to be found on p. lv of the present 
number, but special quotations for series of insertions can be obtained from the 
Advertisement Department of the Journal. 


Gq A New Volume began on July 5, which number would appropriately begin a 
subscription. For rates see p. lv of the present issue. 


ST. MARTIN’S STREET, LONDON, W.C.2. 
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THERMOMETERS FOR GHEMIGAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


= } = 


SETS OF STANDARD THERMOMETERS 
divided to }° and i. 
With National Physical Laboratory Certificates. 


wy 


/2 ins. 


High Temperature Thermometers, 


New Revised Catalogue of Chemical Laboratory Thermometers, 
. showing Reduced Prices, post free on request. 
ge See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


* Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarantee that our Thermometers, etc., are British made, they are all marked “* BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 
ihe. Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 


Brass or Steel Protecting Sheaths. 


ANY LENGTH 
2 ins. TO GFT. 
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The “‘Levista’’ Prism Binoculars } 
made entirely in our London factory ? 
? with central screw focussing, in- 
: dependent adjustable eyepiece and 
$ jointed centre bar for varying widths 


are an indispensable adjunct for 
game shooting, nature study, etc., 
and in all cases where high power is 


the first consideration. Thesearethe 
only glasses that are manufactured : 
: sling case and lanyard. 
cations, and have aremarkableclear- : 


: 
: Magnification x25. £135 10 0 


with so high a power as 25 magnifi- 


ness of view and brilliant perspective. 


TRADE MARK 


SPECIFICATION. 


Each glass is stoutly constructed 


between the eyes. Covered in 


grained | Price 


Magnification £12 


Postage, Packing and Insurance free to any part of the World. 


FREE at any of our 
Ats 


let, 
being a profusely il. 
dlustvated guide to 
our Jamous city, 
having a_ special 


Wembley, and how 
to get there.” 


AITCHISUN 


and cOmMPANV 

CONSULTING OPHTHALYIC OPTICIANS 

428 STRAND, LONDON, W.C.2. 
Branches at: 


fiLondon, Leeds, Swansea & Canterbury 


Look for the Owl 
in the Window. 


for fully 
trated catalogues, ? 
N.1., of Binoculars, 
Telescopes, and Sur- i 
plus War Stores.: 
Post free on applica-? 
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“4 A Prism Binocular | 
: with the Power of a Telescope. Eastman 
“LEVISTA” “LEVISTA” 
Prism Prism Photomicrography 
Binoculars Binoculars 
Magnification Magnification 
i x 16 x 25 Where contrast is required in 
£12 00 £13 10 0 the photography of diatoms, fibres 


or unstained sections, 
Commercial Film should be used. 
It has exceedingly fine grain 
and a steep scale of gradation. 


For full particulars 
apply to 


Kodak Ltd. (Wratten Division), 


Kingsway, London, W.C. 2 


a 
by ° 
18x 18x27 cm. 
We are exhibiting at the British Empire Exhibition. 
41 


CAMBRIDGE 


THE BROCA 
GALVANOMETER 


This galvanometer has been manufactured by us for 
many years, and has been supplied in large numbers 
to research laboratories, universities, colleges, etc. The 
moving system is of the suspended needle astatic type, and 
the instrument is unaffected by external magnetic fields. 
The sensitivity can be varied over a wide range. Coil 
boxes of different resistances may be quickly exchanged ; 

the coils may be connected in series or in parallel. 


CAMBRIDGE 


INSTRUMENT C9 D7? 


WORKS :- 


head! Office. 40: GROSVENOR PLACE 


EShowrooms LONDON. S.W.L 


The Cambridse ond Paul Instrument Cool merica lnc. Grand Cental Terminal New ork 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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Journal of Scientific Instruments 


(Published on the 15th day of each Month.) | 


PRODUCED BY THE INSTITUTE OF PHysics | EINSTEIN'S THEORY OF RELATIVITY 


with the co-operation of the | By MAX BORN 


NATIONAL PHYSICAL LABORATORY 
Professor of Theoretical Physics at the University of 


Price, Single Copies 2s. 6d. | Gottingen. Translated by H. L. BROsE, M.A. 
Annual Subscription, 30s. including postage. With 135 Diagrams and a Portrait. Demy 8vo. 
12s. net. 
| 
Send Subscription to No one who wishes to get perfectly clear concep- 
The Institute of Physics, 90 Great Russell Street, | | tions about the hypothesis of both classical and 
London, W.C.1. | | modern Physics can dispense with this book, which 


will be as useful to the advanced student as to the 


CONTENTS OF AUGUST ISSUE 
(Vol. I. No. Il). 


interested tyro. 
Some Instruments for Detecting Infra-red Radiation. By 


D. S. PeRFEcr. THE KINETIC THEORY OF CASES 


| 

Electrically-maintained Tuning-forks. Some Factors Affect- | 
A. B. Woop. | By EUGENE BLOCH 


ing Frequency. 


Not Electrically-maintai Tuning-forks. By D. W. 
ote on Electrically-maintained Tuning-forks 7 Professor at the Lycée, St. Louis. Translated by 


Dye, 
A Standard Barometer of New Design. By Professor T. H. PHILIP A. SMITH, B.A. Crown 8vo. 7s. net. 
Lany. ; 
This volume should fulfil exactly the needs of 


A Convenient Photo-electric Photometer and Densitometer. | 
By E. A. BAKER. | | students approaching the subject from the physical 


Laboratory and Workshop Notes. and physico-chemical points of view. It is an admir- 


Miscellanea, Correspondence and Reviews. able example of the lucidity of exposition we have 
come to associate with the modern school of French 


This new Journal is devoted to the needs of workers in every | physicists 
branch of science and manufacture involving the necessity for 
accurate measurements. Its scope includes Physics and 


Chemistry, Optics and Surveying, Meteorology, Electrical and | METHUEN & CO... LTD 
| e 


Mechanical Engineering, Physiology and Medicine. | 
36 ESSEX STREET, LONDON, W.C.2 


COPIES OF Nos. 1-10 ARE STILL AVAILABLE. 


NEW PHOTOMICROGRAPHIC APPARATUS 


With important optical and mechanical innovations 
for efficiency and convenience in working 


Full particulars in Catalogue 48. 


MICROSCOPES AND ACCESSORIES 
MICROTOMES, H/AEMACYTOMETERS 
DISSECTING STANDS, STAGES AND 
LENSES 
MICRO - PROJECTION APPARATUS 
EPIDIASCOPES 
PRISMATIC BINOCULARS, ETC. 


Catalogues and particulars post free. 


OGILVY & CO. 


(British Agents for E. Leitz) 
18 Bloomsbury Square, London, W.C.1 


Photomicrographic Apparatus UMA 
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; DISTILLED WATER |W. OTTWAY & Co. Ltd. 
‘ Brown's Stills are perfectly auto- (Established 1640) 
c matic. Can be run night and day Actual Makers of Astronomical and Terrestrial Telescopes 
A without attention. Patented in U.K. OTTWAY’S ‘6 SPOTTER ” TELESCOPE 


and Continental Countries. Extra- 
ordinarily efficient and economical. 
Made for gas, steam, oil, or coke-fire 
heating. 


Kull particulars and prices free on application 


S R oO W N & S oO N Fitted with 5 draw tubes. In Nickel Silver throughout, highly 
polished. Length fully extended 15”, length closed 43”. Diameter 


ALEMBIC WORKS of Object Glass 1”, magnification 20. Body covered in crocodile. 
PRICE £2:0:0 post free. 
WEDMORE ST., HOLLOWAY, Illustrated Leaflets sent on request. 
LONDON, N.19. Orion Works, Ealing, London, W.5. 


PRISM BINOCULARS 


NEW AND SECOND-HAND, BY ALL MAKERS 


GLE 


THE 
PROV. PATENT ACCOLET 
x8 
, ALWAYS WORKING, WET OR DRY £2 18 6 
Ero From House~Window or Lawn. post 
FINE LECTURE EXPERIMENT free 


FASCINATING STUDY. BKUNCDREDS OF VOLTS. 
~ As shown working Royal Institution Conversazione. ROSS, ZEISS, GOERZ, from £5:5s. Lists free. 
ectroscope), Price Two Guineas. CLARKSON’S, 338 High Holborn, Lond W.C.5. 
Radium Collector only, 25 Shillings. Opposite Gray’s Inn Road. (The Original Firm.) Phone: Salbesn 2149. 


F. HARRISON GLEW, 156 CLAPHAM RD., LONDON. 


Bausch 


HAEMOGLOBINOMETER 


(Colorimetric Method after Newcomer) 


Also 
Biological and Duboscq Colorimeters 
—Nephelometer and  Colorimeter 
Illuminator for Biological Colorimeter 
—Nephelometer Attachment for 
Duboscq Colorimeter — Colorimeter 
Lamp, etc. 


Full particulars on application. 
DELIVERY FROM STOCK. 


Bausch & jomb ()ptical @.|td. 


Contractors to British, Indian, Colonial and Foreign Governments. 


37-38 HATTON GARDEN 
LONDON E.C.1. 


Our instruments may be obtained through all Dealers. 
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‘Edney Hair 


showing 
the PERCENTAGE 


in the room or other 


og 


place whereitis hung 


O line Instrument is strongly made, and is mounted in a stout polished and lacquered brass case, with §5-inch engraved 

and silvered metal dial, which gives a very open range, allowing the variations in humidity to be easily observed. 
The action is by the contraction or expansion of a strand of 50 specially. treated human hairs, which alters in length accord- 
ing to the percentage of moisture in the atmosphere. This movement is conveyed by simple mechanism to a pulley on 
which the indicating hand is fixed. Each Instrument is tested against standard Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. A small adjusting screw is provided so that at any time the hand can, if required, be 


set to a standard. £2 2 O 


Size 11 in. x 5 in. x 74 in. 


THE “ EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 
copper cover. 

Price complete, with charts for one year . 5 . £8 0 0 


Illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LIT: 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 


| 
Hygrometer 
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“Chances” Resistance 


that Report on receipt of request. 


Laboratory Glassware 


The reputation enjoyed by Chance Brothers & Co. Ltd., as the largest manufacturers 
of Optical and Scientific glass in the United Kingdom, is alone sufficient guarantee of 
the QUALITY of Chance’s Resistance Laboratory Glassware. 

This fact is conclusively proved in the National Physical Laboratory Report, which 
describes how Chance’s Resistance Laboratory Glassware successfully emerged from 
exacting tests for heat resistance and chemical action. We will gladly send copy of 


NOTE.—Chance’s Glassware is obtainable from any 
Wholesale Dealer, but if any difficulty is experienced, 
please write us direct. 


CHANCE BROTHERS & CO. LTD. 
Glass Works, Smethwick, Birmingham 
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BELLINGHAM & STANLEY, LTD. 


71 HORNSEY RISE, LONDON, N.19. VA 


CALCULATOR Vez 


Although the Calculator only measures 
6” when closed—and can be carried in 
the pocket without fear of damage—the 
scales are 66” long, and give results accur- 
ate to four or five significant figures. 

Modei N. is of the greatest use for dealing 
with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
“it of their high degree of accuracy. 

Price 21s. (Post Free) 
Colonial Price 2is. 9d. (Post Free 
Foreign Price 22s. (Post Free) 

Write for illustrated folder ““H” 
& Sole fact 
CARBIC LIMITED 


5! HOLBORN VIADUCT, LONDON E.C.I. 


OLD PLATINUM, GOLD, 


Dental Alloy, Scrap, Vec., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.!1. 
EST. 1772, 


Fine Jewels or Plate also purchased or valued. 


PRINTED IN GREATS RRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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An Astronomical Telescope. 


This telescope is eminently suitable for those com- 
mencing the study of astronomy. It is sufficiently 
powerful for observations to be taken of the Moons of 
Jupiter, the Rings of Saturn, Stars of the 8th Magni- 
tude, etc., having an astronomical eyepiece giving 
magnifications of < 50 diameters with a tinted glass for 
solar observations and an additional terrestial 
eyepiece giving a magnification of 25 diameters. 


The *‘Student,”’ price complete in 
“stained wood box, fitted with metal 
handle for carrying, 


£4:10:0. 


Body of solid brass. Length closed 

13’, open 2'5”, with sliding tube 

adjustment. Object glass 18” dia- 

. meter. Instrument is mounted ona 

brass pillar stand with detachable screwed feet which slide into the pillar 
when not in use. £4:10:0. Postage 28. 6d. 


Send for fully Illustrated Catalogues, N.4, of Binoculars, Telescopes, and 
urplus War Stores. Post free on application. 


AITCHISON 


COMPANV 

CONSULTING OPHTHA4LY¥IC OPTICIA'S 

428 STRAND, LONDON, W.C.2. 
Branches at: 

London, Leeds, Swansea & Canterbury 


TRADE 


LOOK FOR THE OWL IN THE WINDOW. 


METAL TESTING IN 
WORKS & LABORATORIES 


Capt. Sankey’s Machine provides a 


reliable shop test. It is automatic, 
portable, inexpensive, and can be 
worked by unskilled labour. The 
personal element is removed, and 
a record is obtained which can be 
filed for reference. 


Pamphlet from 


C. F. CASELLA & CO., 


49—50 PARLIAMENT STREET, 
LONDON, S.W.1 


BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


OPTICAL 
PYROMETER 


As described in April issue of 
Journal of Scientific Instruments. 


New Catalogue Book N 32 free 


FOSTER INSTRUMENT CO., 


Letchworth, Herts., England. 
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The Coolidge Tube 


Is unequalled for industrial 
and physical X-Ray work 

Because: 

1. The current through the tube may be 
accurately controlled by regulating the 
temperature of the cathode filament. 

2. The potential applied to the tube and 
therefore the quality of X-Rays delivered 
may also be accurately controlled. 

3. Accurate control of both quantity and 


quality of X-Rays delivered permit of 
exact duplication of results. 


Be certain: 


Use a Coolidge Tube 


All Types in Stock. 


WATSON & SONS 


(ELECTRO-MEDICAL) LTD. 


SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 


Telegrams : “* Skiagram, Westcent, London.” 


Telephore : Regent 1227. 


DUSTLESS ROOMS 


On all Laboratory, Library, Museum, School, &c., 
Floors and Linoleums of every description 


FLORIGENE™ 


DURING the VACATION for for BEST RESULTS 


It is IMPORTANT ‘TO “NOTE that ONE APPLICATION of 
“Florigene” ALLAYS the DUST and DIRT for 2 to 12 months, 

according to traffic, not only during each Sweeping (without | 

Sprinkling of any kind), but also throughout all the intervening | 
iods—which is of importance. Easily applied. 


These sanitary and labous-saving advantages are NOT 
attained by sweeping-powders or any other method. 
Send for Particulars, Medical Reports, and Testimonials to the Sole Makers : 


The -DUST-ALLAYER ” Co. 
4 VERNON PLACE, BLOOMSBURY, LONDON, W.C.1. 
Contractors to Admiralty, H.M. Office of Works, Colonial Govts., L.C.C., eb. 


If you have any 


DEFECTIVE MIGRO. OBJESTIVES 


either Apochromatic or Achromatic, by 


ZEISS, LEITZ, REICHERT, or OTHER MAKERS 


we are prepared to examine and report on them 
with a view to repair. 


JAMES SWIFT & SON LTD., 


University Optical Works, 
81 TOTTENHAM COURT ROAD, LONDON, W.1 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 
R tly published: Part Il: Mathematics (pp. 128). Part 
ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part V1: Meteorology, Physical Geo- 
graphy. and Wxx a including the Library of the late Prof. 
G. Bonney, F.R.S. 
Messrs. Sotheran are always ready to buy libraries or smaller collections of 
ks on exact —— as well as sets of scientific periodicals, They invite 
ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaDILLy, W.1, Lonoon. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD Ge. The Birds of Great Britain. 5 haa ase 367 coloured 
plates. In the 25 original parts 3 ‘ net. 
LILFORD (Lord). The Birds of the British Isles. First Edition. 7 vols. 
Royal 8vo. 421 coloured ae by Thorburn wneemaane etc. Half 
polished red morocco ‘ £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON W.C.2 


DULAU & CO. LTD. 


Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MarcarReT STREET, CAVENDISH Square, LONDON, W.1. 
Established 1792. Libraries Purchased. 


SCIENTIFIC APPLIANCES 
DALE & HOLLINS 


Electrical, Optical and 
Motors, Insulated Wires, Batteries, Relays, WIR 


Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of Second-hand 
Electrical and Scientific Instruments. Full Iliustrated List 
6d. post free. See our sh and S$, Or write us. In centre of 

Lendon—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 SioiLIAN AVENUE, LonDoN, W.C.1. 


VACANT and WANTED. 


There is no better medium than NATURE for advertisements of SCIENTIFIC BOOKS, 
APPARATUS, CHEMICALS, LABORATORY EQUIPMENT, announcements of 
COURSES of SCIENTIFIC INSTRUCTION ; 


q@ Particulars as to the charges for space are to be found on p. Ixxi of the present 
number, but special quotations for series of insertions can be obtained from the 
Advertisement Department of the Journal. 


ST. MARTIN’S STREET, LONDON, W.C.2. 


or for advertisements of POSTS 
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Bargains in Government Surplus Stores 


12-INCH SPARK HEAVY DISCHARGE INDUCTION GOILS 


Every one of these Coils 
was submitted to a_ very 
exacting Government test for 
output and efficiency. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


They are further guaran- 
Exclusive of Meter. 


teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Milliamperemeter £3 extra. 


To avoid disappointment send 
your orders early. Only a 
j limited number can be sup- 
plied. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 


Pillars, Heavily Insulated, A UNIQUE 
and fitted in Sclid Polished J OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- tan 

tion. Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 


pepartmenr 1 HE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


WHEATSTONE BRIDGES & RESISTANCE BOXES 


(Gambrell’s Patent). 


The Gambrell Independent Plug, of which we are 
the Patentees and Sole Manufacturers, has super- 
seded the old plug and block form of contact. As 
will be seen by the illustration, the contact area is 
large, while the fact that each contact is mounted 
independently of the others obviates the defect 
found in the usual form of box due to the loosen- 
ing of other plugs when one is removed. <A 
complete range of bridges and resistance boxes 
is made in three classes: “*A” for standard and 
“RB” for sub-standard work, and “C” for educa- 
tional purposes. Complete lists will be sent on 
application, and instruments may be inspected at 


our London Office. 


Class “A” Wheatstone Bridge. 
4 decade Standard Type. 


GAMBRELL BROS., LTD. 
76 VICTORIA STREET, LONDON, S.W.1 


PHONES: HEAD OFFICE AND WORKS: 
VICTORIA 9938 MERTON ROAD, SOUTHFIELDS, 
PUTNEY -:2100 LONDON, S.W.18. 
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OXFORD 
TECHNICAL BOOKS 


FLAVOURING MATERIALS, 
NATURAL AND SYNTHETIC, 
By A. CLARKE. Crown 8vo. Cloth. 8s. 6d. net. “‘ A good 
example of what technical literature of this kind should be.” 
Nature. 
PREVENTION OF VIBRATION AND NOISE. 
2 A. B. EASON, M.A., Assoc.M.Inst.C.E. Demy 8vo. 
Cloth. Fully illustrated. 15s. net. 
“Quite the best book on this little-known subject I have seen.” 
—O.F. in Concrete and Constructional Engineering. 
VARNISHES AND THEIR COMPONENTS. 
By R. S. MORRELL, M.A., Ph.D., F.1.C. Demy 8vo. 
Cloth. Illustrated. Pp. xii+362. 25s. net. ‘‘The author 
blends very high chemical attainment with great experience 
in varnish technology.” —Chemical [rade Journal. 
SANDS AND CRUSHED ROCKS. 
By A. B. SEARLE. Demy 8vo. Cloth. In two volumes, 
fully illustrated. 52s. 6d. net. Vol. I.—Nature, Properties and 
Treatment. Vol. II]. Uses in Industry. 
POWER ALCOHOL : 
ITS PRODUCTION AND UTILISATION. 
By G. W. MONIER-WILLIAMS, M.A., Ph.D., F.LC. 
Demy 8vo. Cloth. Illustrated. 21s. net. ‘‘A good volume 
by a writer of experience.” — Engineering. 
ENGINEERING NON-FERROUS 
METALS AND ALLOYS. 
By LESLIE AITCHISON and W. R. BARCLAY. With 
an Introduction by Engr. Vice-Admiral Sir G.G. GOODWIN, 
K.C.B. Demy 8vo. Cloth. Fully Illustrated. rs, net. 
MODERN ELECTRO-PLATING. 
By W. E. HUGHES, B.A. (Cantab.), D.1.C. (London), 
M. Faraday Soc., M.Inst.Met. Royal 8vo. Cloth. Photo- 
micrographs (18 Plates). 16s. net. 


Write for complete Technical List. 


HUMPHREY MILFORD 
Oxford University Press, London, E.C.4. 


ADLARD & SON & WEST NEWMAN 


SCIENCE & GENERAL PRINTERS 


Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT & 
&rS 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RILEy, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


Books Bought and Sold 


| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

| They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


That Book you want! 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 
who has experience and knowledge of thé Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


That Book you do not want! 
Foyles will buy it.—A single volume to a library. 
Expert valuers sent any distance. 


FOYLES, 121 Charing Cross Road, London. 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


& CO. LTD. 


BOOKSELLERS & PUBLISHERS, | 


136 GOWER ST., General, 


24 & 28 Gower Place, 
LONDON, W.C. 1. | 


District Railway : Euston Square Station. 
All Tube Railways: Warren Street. 


Telephone : Museum 1072. 


Lewis SGIENTIFIC BOOKS 


| Complete Stock of Works and Text-books in all branches 
Technical, and Medical Science. 


Classified List of Scientific, Technical and Industrial Books, post free. 
a All books in General Literature also supplied. Periodicals at subscription rates. 


SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD, 
which can be forwarded under the V.P.P. (C.O.D.) system when desired. 


| Effectually protective packing used without charge. 
| LARGE STOCK OF SECOND-HAND BOOKS, !3) GOWER STREET. 
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Recent Scientific and Technical Books. 


Volumes marked with an asterisk have been received at ‘* NATURE” Office, 


Mathematics: Mechanics: Physics 


Becquerel, Jean. Cours de physique a l’usage des 
éléves de l’enseignement supérieur et des ingénieurs. Roy. 
8vo. Tome premier: Thermodynamique. Pp. ix + 430. 
(Paris: J. Hermann, 1924.) 35 francs.* 

Campbell, Norman Robert. Théorie quantique des 
spectres: la relativité. Supplément a l’ouvrage: La 
théorie électrique moderne : théorie électronique. Traduit 
de l’anglais par A. Corvisy. Roy. 8vo. Pp. 237. (Paris: 
J. Hermann, 1924.) 18 francs.* 

Cochrane, J. A. Phenomena of Nature : The Vacuum. 
(Bell’s Natural Science Series.) Fcap. 8vo. Pp. viii 4 
103 +8 plates. (London: G,. Bell and Sons, Ltd., 1924.) 
1s. 6d.* 

Downing, Elliot Rowland. Our Physical World: a 
Source Book of Physical Nature-Study. With a Chapter 
on Radio Communication, by Fred G. Anibal. (University 
of Chicago Nature-Study Series.) Cr. 8vo. Pp. xviii + 
367. (Chicago: University of Chicago Press; London: 
Cambridge University Press, 1924.) 2.50 dollars.* 

Dunoyer, L. La technique du vide. (Recueil des 
Conférences-rapports de documentation sur la physique. 


Vol. 7, re série. Conférences 17, 18. Edité par la 
Société Journal de Physique.) Med. 8vo. Pp. 225. 
(Paris: Les Presses universitaires de France, 1924.) 
15 francs.* 

Durell, ©. V. A School Mechanics. (Cambridge 
Mathematical Series.) Cr. 8vo. Pp. xx +186+x. 


(London: G. Bell and Sons, Ltd., 1924.) 3s. 6d.* 

Elderton, W. Palin, and Oakley, H. J. P. The 
Mortality of Annuitants, 1900-1920: Investigation and 
Tables. (Published on behalf of the Institute of Actuaries 
and the Faculty of Actuaries in Scotland.) Roy. 8vo. 
Pp. iv+207. (London: C. and E. Layton, 1924.) 
42s. net.* 

Hardy, G. H. Orders of Infinity: the “ Infinitar- 
calcul ”’ of Paul du Bois-Reymond. (Cambridge Tracts in 
Mathematics and Mathematical Physics, No. 12.) Demy 
8vo. Pp. vi+77. (Cambridge: At the University Press, 
1924.) 6s. net.* 

Henderson, Archibald ; Hobbs, Allan Wilson ; and 
Lasley, Jr., John Wayne. The Theory of Relativity : 
Studies and Contributions. Med. 8vo. Pp. xiii +99. 
(Chapel Hill, N. C.: University of North Carolina Press ; 
London : Oxford University Press, 1924.) 11s. 6d. net.* 

King, Louis V. On the Direct Numerical Calculation 
of Elliptic Functions and Integrals. Demy 8vo. Pp. 
vili+42. (Cambridge: At the University Press, 1924.) 
3s. 6d. net.* 

Lay, Ed. J. S. The Pupils’ Class-book of Arithmetic. 
Cr. 8vo. Book 2. Pp. 64. (London: Macmillan and 
Co., Ltd., 1924.) Paper, 7d.; cloth, rod. 

Lodge, Sir Oliver. Atoms and Rays: an Introduc- 
tion to Modern Views on Atomic Structure and Radiation. 
Med. 8vo. Pp. 208. (London: Ernest Benn, Ltd., 1924.) 
21s. net.* 

Ostwald, Wolfgang, Herausgegeben von. 


der Kolloidwissenschaft in E/inzeldarstellungen. Roy. - 
8vo. Band 1: Licht und Farbe in Kolloiden; eine 
phanomenologische Monographie. Von Wolfgang Ost- 


wald. Erster Teil: Optische Heterogenitat, Polarisation, 
Drehung, allgemeine Absorption, Heterogenitatsfarben, 
Brechung. (Die Ergebnisse bis 1914.) Pp. xiv+556+17 
Tafeln. (Dresden und Leipzig: Theodor Steinkopff, 
1924.) 32 gold marks.* 

Prasad, Ganesh. The Place of Partial Differential 
Equations in Mathematical Physics: being a Course of 
Readership Lectures delivered at Patna University in 
1921. Med. 8vo. Pp. iv+4g9. (Patna: Patna Uni- 
versity, 1924.) * 

Straneo, Paolo. Teoria della relativita: saggio di 
una esposizione secondo il senso fisico. Sup. Roy. 8vo. 
Pp. 161. (Roma: G. Bardi, 1924.) 15 lire.* 

Whetham, William Cecil Dampier. Matter and 
Change: an Introduction to Physical and Chemical 
Science. Cr.8vo. Pp. viii+280+3 plates. (Cambridge: 
At the University Press, 1924.) 7s. 6d. net.* 


| Fuel Research Board. 


Handbuch | 


Engineering 
Fleming, J. A. The Thermionic Valve and _ its 
Developments Radio-Telegraphy and _ Telephony. 


Second edition, fully revised. Demy 8vo. Pp. xiii + 438. 


(London: The Wireless Press, Ltd.; New York: Wire- 
less Press, Inc., 1924.) 15s.* 
Frith, Julius, and Buckingham, Frederick. Vibra- 


tion in Engineering. 
Demy 8vo. 


(Reconstructive Technical Series.) 
Pp. xiv +123. (London: Macdonald and 
Evans, 1924.) 7s. 6d. net.* 

Hermanns, Hubert. The Planning, Erection, and 
Operation of Modern Open Hearth Steel Works. Gl. 4to. 
Pp. vii+307. (London: Ernest Benn, Ltd., 1924.) 
42s. net.* 

Leclerc, M. Manuel de 
fessionnelle.) Pott 8vo. 
et fils, 1924.) ro francs.* 

Nottage, W. H. The Calculation and Measurement of 
Inductance and Capacity. Second edition. Demy 8vo. 
Pp. vili+224. (London: The Wireless Press, Ltd. ; 
New York: Wireless Press, Inc., 1924.) 7s. 6d.* 

Roget, S. R. A Dictionary of Electrical Terms: for 
Electrical Engineers and Students. Cr. 8vo. Pp. vii + 296. 
(London: Sir I. Pitman and Sons, Ltd., 1924.) 7s. 6d. net.* 


Pp. 260. 


(Bibliothéque Pro- 
(Paris: J.-B. Bailliére 


Scott-Taggart, John. Thermionic Tubes in Radio 
Telegraphy and Telephony. Second edition. Demy 8vo. 
Pp. xxiv+470. (London: The Wireless Press, Ltd. ; 
New York: Wireless Press, Inc., 1924.) 15s.* 

Stephenson, W. Tetley. Communications. (The Re- 
sources of the Empire Series, Vol. 10.) Cr. 4to. Pp. 


21s. net.* 
Med. 
McGraw-Hill Publishing 


180. (London: Ernest Benn, Ltd., 1924.) 

Still, Alfred. Elements of Electrical Design. 
. Pp. xxi+535. (London: 
Co., Ltd., 1924.) 25s. net.* 

White, Jr., Charles E. The Bungalow Book. Ex. 
Cr. 8vo. Pp. ix+221+8 plates. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1924.) 
10s. 6d. net. 


Chemistry: Chemical Industry 


Armstrong, E. Frankland. The Carbohydrates and 


the Glucosides. (Monographs on Biochemistry.) Fourth 
edition. Roy. 8vo. Pp. x1+293. (London: Longmans, 
Green and Co., 1924.) 16s. net.* 

Ashe, A. W., and Boorman, H. G. T. Chemicals. 
(The Resources of the Empire Series, Vol. 7.) Cr. 4to. 
Pp. 207. (London: Ernest Benn, Ltd., 1924.) 21s. net.* 

Bolton, E. Richards, and Pelly, Russell G. Oils, 


Fats, Waxes, and Resins. 
Mineral Lubricating Oils, by Harold Moore. 
sources of the Empire Series, Vol. 9.) Cr. 4to. Pp. 275. 
(London: Ernest Benn, Ltd., 1924.) 21s. net.* 

Department of Scientific and Industrial Research : 
Technical Paper No. 9 : Carbonisa- 
tion of Seaweed as a Preliminary to the Extraction of 
iodfne and Potassium Salts. By J. G. King. Roy. 8vo. 
Pp. ii+16. (London: H.M. Stationery Office, 1924.) 

¥reundlich, Herbert. Kolloidchemie und Biologie. 
Zugleich dritte Auflage von Kapillarchemie und Physio- 
logie. Demy 8vo. Pp. 47. (Dresden und Leipzig: 
Theodor Steinkopff, 1924.) 0.50 dollar.* 

Hewitt, W.H.,and Dark,S.T.E. A First Chemistry 
for Schools. Cr. 8vo. Pp. viii+316. (London: Methuen 
and Co., Ltd., 1924.) 5s.* 

Letellier, Albert. La teinture et l’impression ex- 
pliquées par la chimie. Demy 8vo. Pp. 609 +8 planches. 
(Paris: J. Hermann, 1924.) 35 francs.* 

Oppenheimer, Carl. Die Fermente und ihre Wir- 
kungen. Nebst einem Sonderkapitel, Physikalische Chemie 
und Kinetik, von Richard Kuhn. Fiinfte, vollig neu 
bearbeitete Auflage. Imp. 8vo. Lieferung 1. Pp. vii + 160 
(Leipzig : Georg Thieme, 1924.) 1.90 dollars.* 

Parrish, P. The Design and Working of Ammonia 
Stills. Cr. 4to. Pp. 300. (London: Ernest Benn, Ltd., 
1924.) 40s. net.* 


With a special Section on 
(The Re- 
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Technology 


Andrew, G. W., Edited by. Fuel. The Sections on 
Coal, Lignite, and Peat, by Henry Louis; Fuel Oils, by 
Arthur W. Eastlake; and Power Alcohol, by W. R. 
Ormandy. (The Resources of the Empire Series, Vol. 4.) 
Cr. 4to. Pp. 208. (London: Ernest Benn, Ltd., 1924.) 


Bouquin, A. Manuel de meunerie: la mouture du blé 
par cylindres et son outillage moderne. Pott 8vo. Pp. 
301. (Paris: J.-B. Bailliére et fils, 1924.) 12 francs. 

Carlioz, J. Fonction commerciale des usines métal- 
lurgiques. (Grandes Encyclopédies industrielles.) 8vo. 
Pp. 455. (Paris: J.-B. Bailli¢re et fils, 1924.) 45 francs. 

Coal and Power: the Report of an Enquiry presided 
over by the Rt. Hon. D. Lloyd George. Gl. 8vo. Pp. 
xiv +139+16 plates. (London: Hodder and Stoughton, 
Ltd., 1924.) Is. net.* 

Elliston, Thomas. Organs and Tuning: a Practical 
Handbook for Organists; Construction, Mechanism, 
Tuning, and Care of the Instrument. Reprint of third 
edition, with additional matter. Cr. 8vo. Pp. 758. 
(London : A. Weekes and Co., Ltd., 1924.) 25s. net. 

Heyn, E. Die Theorie der Eisen-Kohlenstoff - Legie- 
rungen: Studien iiber das Erstarrungs- und Umwand- 
lungsschaubild nebst einem Anhang, Kaltrecken und 
Gliihen nach dem _ Kaltrecken. Herausgegeben von 
E. Wetzel. Pp. viili+185+16 Tafeln. (Berlin: Julius 
Springer, 1924.) 12 gold marks. 

Holslag, C. J. Arc Welding Handbook. Cr. 8vo. 
Pp. xi+250. (London: McGraw-Hill Publishing Co., 
Ltd., 1924.) Ios. net.* 

Jones, W. Unite. The Button Industry. (Common 
Commodities and Industries Series.) Cr. 8vo. Pp. 123. 
(London: Sir I. Pitman and Sons, Ltd., 1924.) 3s. net. 

Pfanhauser, jr., W. Die elektrolytischen Metall- 
niederschlage : Lehrbuch der Galvanotechnik mit Beriick- 
sichtigung der Behandlung der Metalle vor und nach 
dem Elektroplattieren. Sechste, wesentlich erweiterte 
und neubearbeitete Auflage. Unveranderter Neudruck. 
8vo. Pp. xvi+830. (Berlin: Julius Springer, 1924.) 
25 gold marks. 

Sachsenberg,E. Mechanische Technologie der Metalle 
in Frage und Antwort. Pp. vii+219. (Berlin: Julius 
Springer, 1924.) 6 gold marks. 

Snow, E. C. Leather, Hides, Skins, and Tanning 
Materials. (The Resources of the Empire Series, Vol. 6.) 
Cr. 4to. Pp. 368. (London: Ernest Benn, Ltd., 1924.) 


Stewart, John. Bread and Bread Baking. (Common 
Commodities and Industries Series.) Cr. 8vo. Pp. 
ix +113. (London: Sir |. Pitman and Sons, Ltd., 1924.) 
3s. net. 

Ward, J. S. M. Textile Fibres and Yarns. (The 
Resources of the Empire Series, Vol. 3.) Cr. 4to. Pp. 192. 
(London: Ernest Benn, Ltd., 1924.) 21s. net.* 


Meteorology: Geophysics 


British Antarctic Expedition, 1910-1913. Meteoro- 
logy. Vol. 3: Tables. By G. C. Simpson. (Published 
for the Committee of the Captain Scott Antarctic Fund.) 
Med. 4to. Pp. xi+835. (London: Harrison and Sons, 
Ltd., 1924.) 60s.* 

Jeffreys, Harold. The Earth: its Origin, History, 
and Physical Constitution. Sup. Roy. 8vo. Pp. x +278. 
(Cambridge : At the University Press, 1924.) 16s. net.* 


Geology: Mineralogy 


Birkett, M. S. Ferrous Metals. (The Resources of 
the Empire Series, Vol. 8, Part 1.) Cr. 4to. Pp. 165. 
(London: Ernest Benn, Ltd., 1924.) 21s. net.* 

Felix, Johannes. Leitfossilien aus dem Pflanzen- und 
Tierreich in systematischen Anordnung. Zweite, neubear- 
beitete Auflage. Roy. 8vo. Pp. vii+228. (Leipzig: 
Wilhelm Engelmann, 1924.) 7 marks.* 

Penzer, N. M., Edited by. Non-ferrous Metals and 
other Minerals. (The Resources of the Empire Series, 
Vol. 8, Part 2.) Cr. 4to. Pp. 264. (London: Ernest 
Benn, Ltd., 1924.) 21s. net.* 


Sollas, W. J. Ancient Hunters and their Modern 
Representatives. Third edition. Demy 8vo. Pp. xxxvi 
+697. (London: Macmillan and Co., Ltd., 1924.) 
25s. net.* 

Wilser, J., Herausgegeben von. Die Kriegsschau- 
platze 1914-1918 geologisch dargestellt. (In 13 Heften.) 
Roy. 8vo. Heft 1: Elsass. Pp. viii+154+3 Tafeln. 
(Berlin : Gebriider Borntraeger, 1924.) 13s. 2d.* 


Geography: Travel 

Bell, Gertrude Lowthian. Amurath to Amurath. 
Second edition. Demy 8vo. Pp. xvii +370 +105 plates. 
(London : Macmillan and Co., Ltd., 1924.) 21s. net.* 

Bradley, A. G. Highways and Byways in the Lake 
District. (Highways and Byways Series.) Pocket edi- 
tion. Feap. 8vo. Pp. xii+332. (London: Macmillan 
and Co., Ltd., 1924.) Cloth, 6s. net ; leather, 7s. 6d. net. 

Bredon, Juliet. Peking: a Historical and Intimate 
Description of its Chief Places of Interest. Second 
edition, revised and enlarged. Med. 8vo. Pp. xiii +523. 
(London: T. Werner Laurie, Ltd., 1924.) 31s. 6d. net. 

Carey, Edith F., Described by. The Channel Islands. 
Painted by Henry B. Wimbush. Second edition. Demy 
8vo. Pp. 238. (London: A. and C. Black, Ltd., 1924.) 
7s. 6d. net. 

Christy, Cuthbert. Big Game and Pygmies: Ex- 
periences of a Naturalist in Central African Forests in 
Quest of the Okapi. Demy 8vo. Pp. xxxi +325 +506 
plates. (London: Macmillan and Co., Ltd., 1924.) 
21s. net.* 

Devoluy, Pierre, and Borel, Pierre. The French 
Riviera. Pott 4to. Pp. 157. (London: The Medici 
Society, 1924.) 7s. 6d. net. 

Evans, Herbert A. Highways and Byways in 
Northamptonshire and Rutland. (Highways and Byways 
Series.) Pocket edition. Fcap. 8vo. Pp. xv +367. 
(London: Macmillan and Co., Ltd., 1924.) Cloth, 6s. 
net ; leather, 7s. 6d. net. 

Friederichsen, M. Finnland, Estland und Lettland, 
Litauen. 4to. Pp. 144. (Breslau: Ferdinand Hirt, 
1924.) 2.50 marks. 

Graham,W.A. Siam. Thirdedition. Inzvols. Cr. 8vo. 
Vol. 1. Pp. xii+396+45 plates. Vol.2. Pp. viii +320 +69 
plates. (London: Alexander Moring, Ltd., 1924.) 42s. net.* 

Gunn, J., Edited by. Nelson’s Geography Practice : 
a Graduated Course of Geography, combining the features 
of Text-books, Map-books, and Exercise-books, for 
Individual Work. Cr. 8vo. Part 2a: Scotland. Pp. 
112. (London and Edinburgh: T. Nelson and Sons, 
Ltd., 1924.) Is. 6d. 

Herbertson, A. J. Commercial Geography of the 
British Isles. (Chambers’s Commercial Handbooks.) 
New and thoroughly revised edition by J. Hamilton 
Birrell. Gl. 8vo. Pp. 152. (London and Edinburgh : 
W. and R. Chambers, Ltd., 1924.) 2s. 

Hobson, Bernard. The East Riding of Yorkshire 
(with York). (Cambridge County Handbooks.) Cr. 8vo. 
Pp. xi+174. (Cambridge: At the University Press, 
1924.) 4s. 6d. net.* 

Hobson, John Morrison. The Book of the Wandle : 
the Story of a Surrey River. Cr. 4to. Pp. xii+196+16 
plates. (London: G. Routledge and Sons, Ltd., 1924.) 
10s. 6d. net.* 

Home, Gordon. Through the Borders to the Heart 
of Scotland. Fceap. 8vo. Pp. 192. (London: J. M. 
Dent and Sons, Ltd., 1924.) 2s. 6d. net. 

Hoppé, E. O. In Gipsy Camp and Royal Palace : 
Wanderings in Rumania. Med. 8vo. Pp. xv +2 40. 
(London : Methuen and Co., Ltd., 1924.) 15s. net. 

Johnston, Sir Harry, and Guest, L. Haden, Edited 
by. The Outline of the World To-day. Demy j4to. 
Part 18. Pp. 41-80. Part 19. Pp. 81-120. Part 20. 
Pp. 121-160. Part 21. Pp. 161-200. (London: George 
Newnes, Ltd., 1924.) 1s. 2d. net each part.* 

Maxwell, Donald. Unknown Surrey: a Series of Un- 


methodical Explorations of the County. Gl. 4to. Pp. 
222. (London: John Lane, Ltd., 1924.) 15s. net. 
Maxweli, Marius. Stalking Big Game with a Camera 
Africa. Limited and signed edition. Imp. 
. Xxil +202 +113 plates. 
1924.) 252s. net. 
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Migeod, Frederick William Hugh. Through Nigeria 
to Lake Chad. Med. 8vo. Pp. 330. (London: Heath 
Cranton, Ltd., 1924.) 30s. net. 

Morris, W. F. The British Isles. (Cassell’s Text 
Book Series: Geography, Book 1.) Cr. 8vo. Pp. viii 4 
120. (London, New York, Toronto and Melbourne: 
Cassell and Co., Ltd., 1924.) Is. 6d. net. 

Muirhead, Findlay, and Monmarche, Marcel, 
Edited by. Belgium. (The Blue Guides.) Second edi- 
tion. Fcap. 8vo. Pp. Ixvili +244 +33 maps and plans. 
(London: Macmillan and Co., Ltd.; Paris: Hachette 
et Cie, 1924.) 10s. net. 

Perthes, Justus. 
80 +24 Karten in Kupferstich. 
1924.) 3.30 marks. 

Philippson, Alfred. 


Taschenatlas. 60 Auflage. Pp. 
(Gotha: Justus Perthes, 


Grundziige der allgemeinen Geo- 
graphie. Med. 8vo. Band 2: Morphologie. Halfte 1. 
Pp. viii +263. 6.50 gold marks. Hialfte 2. Pp. vii + 437. 
16 gold marks. (Leipzig: Akademische Verlagsgesell- 
schaft m.b.H., 1923-1924.) 

Reynolds-Ball, Eustace. Jerusalem: a Practical 
Guide to Jerusalem and its Environs. Third edition, 
revised. Fcap. 8vo. Pp. iv+144 +4 plates+5 maps and 


plans. (London: A. and C. Black, Ltd., 1924.) 5s. net. 
Rolfe, William J. A Satchel Guide to Europe 
Revised and enlarged by William D. Crockett. Forty- 


eighth annual edition. Fcap. 8vo. Pp. 516. (London: 
Gay and Hancock, Ltd., 1924.) 15s. net. 


Ross, E. Halford. 


To Venice and Back in a Two- 


seater. Demy 8vo. Pp. 256. (London, New York, 
Toronto and Melbourne: Cassell and Co., Ltd., 1924.) 
os, net. 


Saunders, Charles Francis. The Southern Sierras of 
California. Demy 8vo. Pp. xii +367. (London: Hutchin- 
son and Co., 1924.) 16s. net. 

Schroetter, H. Das Tote Meer. 8vo. 
M. Perles, 1924.) 2 marks. 

Speed, Maude. Through Central France to the 
Pyrenees. Ex. Cr. 8vo. Pp. viili+246. (London: Long- 
mans, Green and Co., 1924.) tos. 6d. net. 

Stefansson, Vilhjalmar. Lander der Zukunft: Fiinf 
Jahre Reisen im héchsten Norden. 2 Bande. Med. 8vo. 
Band 1. Pp. 385. Band 2. Pp. 418. (Leipzig: F. A. 
Brockhaus, 1923.) 30 gold marks. 

Stefansson, Vilhjalmur. My Life with the Eskimos. 
New edition, revised and abridged. Cr. 8vo. Pp. xii + 308 
+16plates. (London, Calcutta and Sydney: G. G. Harrap 
and Co., Ltd., 1924.) 7s. 6d. net. 

Stowell, L. H., Edited by. Black’s Guide to the 
Channel Islands. Seventeenth edition. 12mo. Pp. 94. 
(London: A. and C. Black, Ltd., 1924.) 2s. 6d. net. 

Street, C. J. C. East of Prague. Demy 8vo. Pp. 
xv +288. (London: Geoffrey Bles, i924.) 10s. 6d. net. 

Varley, Telford. Isle of Wight. (Cambridge County 
Handbooks.) Cr. 8vo. Pp. xi+136. (Cambridge: At 
the University Press, 1924.) 4s. 6d. net.* 

White, Rev. Gilbert. Thirty Years in 
Australia. Cr. 8vo. Pp. 272. (London: 
1924.) 5s. net. 

Younghusband, Sir Francis, Described by. Kashmir. 
Painted by Major E. Molyneux. Revised edition. Demy 
8vo. Pp. 254. (London: A. and C. Black, Ltd., 1924.) 
7s. Od. net. 


Pp. 74. (Wien: 


Tropical 


General Biology: Natural History: 
Zoology : Botany 


Baur, Erwin. Untersuchungen iiber das Wesen, die 
Entstehung und die Vererbung von Rassenunterschieden 
bei Antirrhinum majus. (Bibliotheca Genetica, Band 4.) 
Sup. Roy. 8vo. Pp. iii+170+8 Tafeln. (Leipzig: 
Gebriider Borntraeger, 1924.) 39s. 6d.* 

Brooke, Lt.-Col. Geoffrey. Horse-sense and Horse- 
manship of To-day: Economy and Method in training 
Hunters and Polo Ponies. Demy 8vo. Pp. xxii + 180 +40 
plates. (London, Bombay and Sydney: Constable and 
Co., Ltd., 1924.) 15s. net.* 

Cockayne, L. The Cultivation of New Zealand Plants. 
(New Zealand Practical Handbooks.) Cr. 8vo. Pp. 
139 +21 plates. (Auckland, Christchurch, Dunedin, Well- 
ington, Melbourne and London : Whitcombe and Tombs, 
Ltd., 1924.) 4s. 6d.* 
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Coker, William Chambers. The Clavarias of the 
United States and Canada. Sup. Roy. 8vo. Pp. 209 +92 
plates. (Chapel Hill, N.C. : University of North Carolina 
Press; London: Oxford University Press, 1923.) 38s. net.* 

Coker, William Chambers. The Saprolegniaceae : 
with Notes on other Water Molds. Imp. 8vo. Pp. 
201 +63 plates. (Chapel Hill, N.C. : University of North 
Carolina Press ; London: Oxford University Press, 1923.) 
48s. net.* 

Fishery Board for Scotland. Salmon _ Fisheries, 
1924, No. 1. Salmon Investigations in Scotland, 1922. 
1: Salmon of the River Spey. By W. J. M. Menzies, 
Jun., and P. R. C. Macfarlane. Roy. 8vo. Pp. 54. 
(Edinburgh and London: H.M. Stationery Office, 1924.) 
6s. net.* 

Franz, Victor. 
8vo. Pp. xiii +948. 
36 marks. * 

Korschelt, E., Herausgegeben von. Bearbeitung 
einheimischer Tiere. Med. S8vo. Erste Monographie : 
Der Gelbrand Dytiscus marginalis 1. Erster Band. Pp. 
v +863. Zweiter Band. Pp. vii+964. (Leipzig: Wilhelm 
Engelmann, 1923-1924.) * 

Ministry of Agriculture and Fisheries. Fishery 
Investigations, Series 2, Vol. 6, No. 6, 1923: The Annual 
Cycle in the Life of the Mature Cod in the North Sea. By 
Michael Graham and Collaborators. Imp. 8vo. Pp. 
77+5 charts. (London: H.M. Stationery Office, 1924.) 
13s. net.* 

Ministry of Agriculture and Fisheries. Fishery 
Investigations, Series 2, Vol. 7, No. 1, 1924: The Develop- 
ment of the Cod (Gadus callarias, L.). By Alexander 
Meek. Imp. 8vo. Pp. 26. (London: H.M. Stationery 
Office, 1924.) 3s. 6d. net.* 

Miiller, Karl. Das Wildseemoor bei Kaltenbronn im 
Schwarzwald: ein Naturschutzgebiet. Med. 8vo. Pp. 
vi +161 +19 Tafeln. (Karlsruhe i.B.: G. Braun G.m.b.H., 
1924.) 4 marks.* 

Shipley, Sir Arthur E., Edited by. The Fauna of 
British India, including Ceylon and Burma. (Published 
under the Authority of the Secretary of State for India in 
Council.) Med. 8vo. Birds, Vol. 2. Second edition. 
Pp. xxiii + 561 +8 plates. (London: Taylor and Francis, 
1924.) 30s.* 

Skene, Macgregor. The Biology of Flowering Plants. 
(Biological Handbooks Series.) Demy 8vo. Pp. xi +523 +8 
plates. (London: Sidgwick and Jackson, Ltd., 1924.) 
16s. net.* 


Geschichte der Organismus. Roy. 
(Jena: Gustav Fischer, 1924.) 


Horticulture: Forestry: Agriculture 


Ainsworth-Davis, J. R. Crops and Fruits. (The 
kesources of the Empire Series, Vol. 1, Part 1.) Cr. 4to. 
Pp. 144. (London: Ernest Benn, Ltd., 1924.) 21s. net.* 

Ainsworth-Davis, J. R. Meat, Fish and Dairy 
Produce. (The Resources of the Empire Series, Vol. 1, 
Part 2.) Cr. 4to. Pp. 104. (London: Ernest Benn, 
Ltd., 1924.) 21s. net.* 

Duly, S. J., Edited by. Timber and Timber Products : 
including Paper-making Materials. (The Resources of 
the Empire Series, Vol. 2.) Cr. 4to. Pp. 228. (London: 
Ernest Benn, Ltd., 1924.) 21s. net.* 

Harding, Richard. Cotton in Australia: the Possi- 
bilities and the Limitations of Australia as a Cotton- 
growing Country ; containing numerous Illustrations and 
Graphs, together with Data relating to Australian Climate, 
Rainfall, Temperature, Soil Analyses and Cost of Pro- 


duction. Demy 8vo. Pp. xviii+270. (London: Long- 
mans, Green and Co., 1924.) 12s. 6d. net.* 
Maclaren, W..A., Compiled and Edited by. Rubber, 


Tea, and Cacao. With special Sections on Coffee, Spices 
and Tobacco. (The Resources of the Empire Series, Vol. 
5.) Cr. 4to. Pp. 334. (London: Ernest Benn, Ltd., 
met." 

Tawney, R. H., and Power, Eileen, Edited by. 
Tudor Economic Documents: being Select Documents 
illustrating the Economic and Social History of Tudor 
England. (University of London Historical Series, No. 4.) 
In 3 vols. Cr. 8vo. Vol. 1: Agriculture and Industry. 
Pp. xiii +383. (London: Longmans, Green and Co., 
Ig24.) 15s. net.* 
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Wahnschaffe, Felix. Anleitung zur wissenschaft- 
lichen Bodenuntersuchung. Vierte Auflage, neubear- 
beitet und herausgegeben von Friedrich Schucht. Demy 
8vo. Pp. viii +242. (Berlin: Paul Parey, 1924.) 6.50 
marks. * 

Willmott, Ellen. Warley Garden in Spring and 
Summer. Secondedition. Folio. Pp. ii+41 plates. (Lon- 
don: Wheldon and Wesley, Ltd., 1924.) tos. 6d. net.* 


Anatomy: Physiology 


Beer, G.R.de. Growth. Demy 8vo. Pp. viii +120 + 
8 plates. (London: E. Arnold and Co., 1924.) 7s. 6d. net.* 

Buddenbrock, W. von. Grundriss der vergleichenden 
Physiologie. Sup. Roy. 8vo. Erster Teil: Sinnesorgane 
und Nervensystem. Pp. iv+276. (Berlin: Gebriider 
Borntraeger, 1924.) 14s.* 

Medical Research Council. Reports of the Com- 
mittee upon Quantitative Problems in Human Nutrition : 
Report on the Nutrition of Miners and their Families. 
Roy. 8vo. Pp. 59. (London: H.M. Stationery Office, 
1924.) Is. 3d. net.* 

Osborne, W. A., and Young, W. J. Elementary 
Practical Biochemistry. Second edition. Demy 8vo. 
Pp. 151 (interleaved). (Melbourne: W. Ramsay, 1924.) 
12s. 6d.* 


Anthropology: Archzology 


Frankfort, H. Studies in Early Pottery of the Near 
East. 1: Mesopotamia, Syria, and Egypt, and their 
Earliest Interrelations. (Occasional Papers, No.6.) Imp. 
8vo. Pp. xi+147+13 plates. (London: Royal Anthro- 
pological Institute, 1924.) * 

Horne, G., and Aiston, G. Savage Life in Central 
Australia. Demy 8vo. Pp. xi+177+48 plates. (London: 
Macmillan and Co., Ltd., 1924.) 18s. net.* 

Stone, E. Herbert. The Stones of Stonehenge: a 
Full Description of the Structure and of its Outworks. 
Demy 4to. Pp. xv +150+36 plates. (London: Robert 
Scott, 1924.) 21s. net.* 


Philosophy: Psychology 

Bianchi, Romano. Sintesi scientifica (concezione 
monocinetica dell’ universo) o la risuonanza universale. 
Med. 8vo. Pp. 238. (Author: Rue de l’Hopital Grec 3, 
Egitto, Alexandrie, 1924.) 25 lire.* 

Dunraven, The Earl of. Experiences in Spiritualism 
with D. D. Home. Demy 8vo. Pp. iv+285. (London: 
The Society for Psychical Research, 1924.) 7s. 6d.* 

Ewing, A.C. Kant’s Treatment of Causality. Demy 
8vo. Pp. viii+ 243. (London: Kegan Paul and Co., Ltd., 
1924.) tos. 6d. net.* 

Hollingworth, Leta S. Special Talents and Defects : 
their Significance for Education. (Experimental Educa- 
tion Series.) Ex. Cr. 8vo. Pp. xix+216. (New York: 
The Macmillan Co. ; London: Macmillan and Co., Ltd., 
1923.) 7s. 6d. net.* 

Myers, Charles S., Edited by. VIIth International 
Congress of Psychology, held at Oxford from July 26 to 
August 2, 1923, under the Presidency of Charles S. Myers : 
Proceedings and Papers. Edited by the President. Imp. 
8vo. Pp. xxv +388. (Cambridge: At the University 
Press, 1924.) 12s. 6d. net.* 


Medicine: Surgery 

Barker, J. Ellis. Cancer: How it is Caused, How it 
can be Prevented. Cr. 8vo. Pp. 432. (London: John 
Murray, 1924.) 7s. 6d. net.* 

British Spas. A Medical Guide to the Principal 
British Spas and Climatic Health Resorts, 1924-5 : includ- 
ing Lists of Hotels, Hydros and other Residential Accom- 
modation. By the Editor of the Health Resorts Section 
of the Medical Directory, with the Assistance of the 
Medical Officer of Health and Medical Committees in the 
Localities. Roy. 8vo. Pp. 90+7 plates. (London: 
J. and A. Churchill, 1924.) Is. net.* 

Browning, Carl H., and Mackenzie, Ivy. Recent 
Methods in the Diagnosis and Treatment of Syphilis. 
Second edition. Med. 8vo. Pp. xxvi+538. (London: 
Constable and Co., Ltd., 1924.) 42s. net. 


History of the Great War: based on Official Docu- 
ments. Medical Services General History. Vol. 4: 
Medical Services during the Operations on the Gallipoli 
Peninsula ; in Macedonia; in Mesopotamia and North- 
West Persia: in East Africa ; in the Aden Protectorate, 
and in North Russia. Ambulance Transport during the 
War. By Maj.-Gen. Sir W. G. Macpherson and Maj. T. J. 
Mitchell. Demy 8vo. Pp. xvi+711. (London: H.M. 
Stationery Office, 1924.) 25s. net.* 

Kammerer, Paul. Rejuvenation and the Prolonga- 
tion of Human Efficiency : Experiences with the Steinach- 
Operation on Man and Animals. Cr. 8vo. Pp. 252 +13 
plates. (London: Methuen and Co., Ltd., 1924.) 8s. 6d. 
net.* 

Keynes, Geoffrey. A Bibliography of Sir Thomas 
Browne, Kt., M.D. Cr. 4to. Pp. xii+255+5 plates. 
(Cambridge : At the University Press, 1924.) 42s. net.* 

Kohler, Robert. Die Therapie des Wochenbettfiebers. 
Zweite Auflage. Sup. Roy. 8vo. Pp. vi+176. (Leipzig 
und Wien : Franz Deuticke, 1924.) 

Lian, C., et Finot, A. L’Hypertension artérielle. 
(Bibliothéque des Connaissances médicales.) Cr. 8vo. 
Pp. 248. (Paris: Ernest Flammarion, 1924.) 8 francs. 

Loir, Adr. Thérapeutique et voyages au long cours. 
8vo. Pp. 36. (Paris: J.-B. Bailliére et fils, 1924.) 
3 francs. 

Peeso, Frederic A. Crown and Bridge-work: for 
Students and Practitioners. Second edition, thoroughly 
revised. Roy. 8vo. Pp. 480. (London: Henry Kimpton, 
1924.) 32s. net. 


Miscellaneous 


Andrade, E. N. da C. Airs (for the Hautbois and 
other Instruments). Med. 16mo. Pp.ix+68. (London: 
Cecil Palmer, 1924.) 3s. 6d. net.* 

Anonymous. To all Classes of all Nations—a Message 
to Thee. Cr. 4to. Pp. 130. (Johannesburg: Printed 
by the Caslon Press, 1924.) * 

Bose Bahudur. The Scientific and other Papers of 
Rai Chunilal Bose Bahudur. Gl. 8vo. Vol. 1. Edited 
by J. P. Bose. Pp. xxiv+523+9 plates. (Calcutta: 
J. P. Bose, School of Tropical Medicine and Hygiene, 
1924.) 5 rupees.* 

British Association. The Advancement of Science, 
1924: Addresses delivered at the Annual Meeting of the 
British Association for the Advancement of Science 
(94th Year), Toronto, August 1924. Demy 8vo. Pp. 
iv +33 +19+36+20+16+24+30+12+21+15+7+14+ 
9+14. (London: British Association, 1924.) 6s.* 

Darrow, Floyd L. Masters of Science and Invention. 
Cr. 8vo. Pp. v+350+24 plates. (London: Chapman 
and Hall, Ltd., 1924.) tos. 6d. net.* 

Eason, Alec. B. Where to Seek for Scientific Facts : 
for Students and Engineers. Cr. 8vo. Pp. 42 +vi. 
(London: S. Rentell and Co., Ltd., 1924.) Is. net.* 

Fowler, F. G., and Fowler, H. W., Compiled by. The 
Pocket Oxford Dictionary of Current English. Pocket 
Size. Pp.xvi+1ooo. (Oxford: At the Clarendon Press ; 
London : Oxford University Press, 1924.) 3s. 6d. net.* 

Iltis, Hugo. Gregor Johann Mendel: Leben, Werk 
und Wirkung. (Herausgegeben mit Unterstiitzung des 
Ministeriums fiir Schulwesen und Volkskultur in Prag.) 
Med. 8vo. Pp. viii+426+12 Tafeln. (Berlin: Julius 
Springer, 1924.) 3.60 dollars.* 

Library Association, Issued by the. The Subject 
Index to Periodicals, 1917-1919. L: List of Periodicals 
indexed and Author Index. Roy. 4to. Pp. ix +103. 
(London: Grafton and Co., 1924.) 21s. net.* 

London County Council. The Londoner’s Education : 


‘being one of a Series of Popular Handbooks on the London 


County Council and What it does for London. Demy 8vo. 
Pp. 74. (London: Hodder and Stoughton, Ltd., 1924.) 


Smith, Harry B. Industrial History. Cr. 8vo. Pp. 
xii +305. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1923.) 7s. net.* 

Wittels, Fritz. Sigmund Freud: his Personality, his 
Teaching, and his School. Translated from the German 
by Eden and Cedar Paul. Demy 8vo. Pp. 287. (London: 
G. Allen and Unwin, Ltd., 1924.) tos. 6d. net.* 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
QUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


SETS OF STANDARD THERMOMETERS 
divided to }° and 3° 
With National Physical Laboratory Certificates. 


12 ins. 


High Temperature Thermometers, 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
g@- See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN L®: 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Brass or Steel Protecting Sheaths. 


ss Hydrometers, Standard Meteorological Instruments, Etc. 
u 
ILLUSTRATED PRICE LISTS ON APPLICATION 
“ls As a guarantee that our Thermometers, stc., are British made, they are all marked “* BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 
*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 
_ Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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MACMILLAN’S NEW AND RECENT BOOKS. 


ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. py 
W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Paleontology in the University of Oxford. 
Third Edition. With 370 Illustrations ; pp. xxxvi, 697. 8vo. 25s. net. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 
A LONG LIFE’S WORK: An Autobiography. By Sik ARCHIBALD GEIKIE, O.M, 


K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait. 8vo. 18s. net. 


A DICTIONARY OF APPLIED PHYSICS.  Euited by Sir RICHARD GLAZEBROOK, 
K.C.B., D.Sc., F.R.S. In 5 Vols. Medium 8vo._ Fully Illustrated. £3: 3s. net each. The set of 
five volumes, £14: 145. net. 


Vol. I. MECHANICS—ENGINEERING—HEAT. Vol. IV. LIGHT, SOUND, and RADIO- 
» Il. ELECTRICITY. LOGY. 
» Ill. METEOROLOGY, METROLOGY, and » V. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


*,* Full descriptive Prospectus post free on application. 


RICE. By EDWIN BINGHAM COPELAND, Professor of Plant Physiology and Dean of the College 
of Agriculture, retired, University of the Philippines, author of “* The Coco-nut.” With Plates in 
Colour and other Illustrations. 8vo. 20s, net. 


THE GARDENERS’ CHRONICLE, —“ In view of the importance of Rice as a food for large numbers of people in 
various parts of the world, and as an article of international commerce, this study of the subject by Prof. Copeland is par- 
ticularly welcomed.” 


OUTLINES OF FUNGI AND PLANT DISEASES FOR STUDENTS AND 
PRACTITIONERS OF AGRICULTURE AND HORTICULTURE. pyr. rt. 


BENNETT, B.Sc. (Lond.), Assistant Lecturer in Agricultural Botany, Department of Agriculture, 
The University, Leeds. Illustrated. Crown 8vo. 7s. 6d. net. 
THE GARDEN.—‘ This interesting little book. . . . Contains much that is useful and essential to him who wishes 
to understand the rudiments of mycology and plant disease, and the information is presented in a style almost without 
exception simple and lucid.” 


EXTINCT PLANTS AND PROBLEMS OF EVOLUTION. by pUKINFIELD H. 


SCOTT, LL.D., D.Sc., F.R.S. With 63 Figures and a Frontispiece. 8vo. tos. 6d. net. 


THE PHQ:N/X.—‘‘The book is exceedingly well written, and though by no means a ‘popular’ work many 
besides students of Botany will doubtless find an interest in tracing back through its pages the fascinating story of how the 
vegetation of past epochs has been reconstructed out of fragments in rocks, and of how one flora may have been derived 
from another. The work is well illustrated by numerous photographs, drawings, and restorations, many of which are 
here seen for the first time. 


THE ELEMENTS OF CO-ORDINATE GEOMETRY. 1. LONEY, M.A. Crown 
8vo. Complete. (Parts land II.) 12s, Just published. Part I. Cartesian Co-ordinates. 7s, 
Key, 1os, net. Part I!. Trilinear Co-ordinates, etc. 6s. Key, 7s. 6d. net, Just published. 


AN INTRODUCTION TO THE PRACTICE OF CIVIL ENGINEERING. "y 
E. E. MANN, M.Sc., Assoc.M.Inst.C.E., Senior Lecturer in Engineering at the University College, 
Southampton. Illustrated. Crown 8vo. 7s. 6d. net. 


A SHORTER SCHOOL GEOMETRY. By H. S. HALL, M.A., and F. H. STEVENS, 

M.A. Crown 8vo, Part I., 2s. 6d. (Ready). Part II., 2s, 6d. (shortly). Complete, 4s. 6d. (shortly). 

JOURNAL OF EDUCAT/ON.—* The treatment of the experimental stage, the section on loci and the number of 
simple examples, many of them supplied with diagrams, are some of the excellent features of the new book.” 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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~OERTLING.LT®. 


NEW (1924) DESIGN 
CHEMICAL 
BALANCE 


No. 42, with 6 inch (152 c.m.) horizontal gun- - 
metal beam, with agate knife edges working on 
agate planes; to carry 200 grammes in each pan 
and turn with 0-1 milligramme; rider slide which 
traverses the entire length of the beam; pan 
supports; polished mahogany glass case with 
counterpoise weights fitted to front slide. 


£16 10 O 


3! Code Word: EMPIRE. 


Manufactured in London by 


L. OERTLING Ltd., Turnmill Street, E.C.1 


BRITISH EMPIRE EXHIBITION.—See our Stand, W 983, Scientific Instrument Section, Palace of Industry. 


Little Chester. DERB 


NEW 
SPENCER RESEARCH 
MICROSCOPES 


Combining simplicity of manipulation with 
rigidity of construction 


Convertible Monocular and Binocular Bodies. 


Improved substage mechanism, with coarse and fine 
adjustments, and means for easy and rapid exchange of 
condenser systems. 


New Illustrated Descriptive List post free. 


HAWKSLEY & SONS 
83 Wigmore Street, London, W.1 
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ENIT 


REGULATING RESISTANCES 


FOR LABORATORY USE 


B.D.H. CHEMICALS 


RESEARCH AND ANALYSIS 
| | 


BRITISH MANUFACTURE 
Over 3000 Substances for use in Research and 


Analysis are kept in stock, and we are continually | 
adding to the list of our manufactures. The reliable | 
quality of the B.D.H. Organic Chemicals and Analy- 
tical Reagents has led to their adoption wherever 
the highest value is placed on scientific accuracy. 


A copy of our latest Catalogue will be 
supplied on application. 


THE BRITISH DR || = 
Makers of THE ZENITH MANUFACTURING co. 


Cross Slate 
Ventilated Type 


| 

| 

| Gr i (Sole Makers of the ‘‘ ZENITH’’ Patterns) 
aham St., City Road, London, N.1 - Contractors to the Admiralty, War Office, Air Ministry, Post Office, L.C.C., &c. 


WILLESDEN GREEN, LONDON, N.W.2. 
CATALOGUE (SECTION I) OF ALL TYPES POST FREE. 


Chemical Works: Wharf Road, London, N.1. | ZENITH WORKS, VILLIERS ROAD, 


CAMBRIDGE 
—TORSIONMETER™ 


(MOULLIN PATENT) 


This instrument, which has been developed by 
Mr. E. B. Moullin, enables direct readings to be 
taken of the mean integrated Torque over a 
selected length of shaft transmitting power, or a 
continuous record of the instantaneous values to 
be obtained. 


Cambridge Torsionmeter. 


The record shown was obtained at sea on a 10-inch 
shaft. The complete revolutions are indicated 
means of a contact maker on the shaft, and are 
shown in the centre of the record. A curve drawn 
through the tops of the peaks gives the torsion 
curve during each separate revolution. 


CAMBRIDGE 


vie * end Paul Cosh Inc. Grand Central Terminal New Yor: Record of Torque from a Marine Diesel Engine. 


Further particulars sent on request. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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B-S QUARTZ SPECTROGRAPHS 


Upon receipt of require- 
ments full particulars of 
the appropriate instrument 
will be forwarded together 
with aspecimen photograph. 


Polarimeter accessories 
always in stock. 


l[eitz 


MICROSCOPES 


in a variety of models for all requirements. 


STUDENT’S OUTFIT 


Stand L (illustrated), vulcanite 
covered stage, 4’ x 4", coarse and 
fine adjustments, Abbe condenser 
with iris diaphragm and focussing 
screw, tripie nosepiece, objectives 
and eyepieces II. and IV., 
complete in cabinet 
£18:0:0 


Microscope catalogue, 48A, post free. 


ELECTRIC MICROSCOPE LAMPS 


FOR RESEARCH AND ROUTINE WORK 
Made in our London Workshops. Lists post free. 


OGILVY & CO. (®t iz"), 18 Bloomsbury Square, London, W.C.1 


NEW LIST OF 
RHEOSTATS 


JUST PUBLISHED 


ISENTHAL & 0. LTD. 


to the A aity, War ec India 
Of Col Office. tmaster-Lenera 


Denzil Works, Willesden, 
LONDON, N.W.10 


THESE RHEOSTATS EMBODY 
PERFECTION IN DETAIL IF 
MADE BY ISENTHAL 


\ BELLINGHAM & STANLEY Ltd, 71 HORNSEY RISE, LONDON, N.19. J 
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ENGINEERING AND TECHNICAL OPTICS. 
NORTHAMPTON POLYTECHNIC 
INSTITUTE, 

ST. JOHN STREET, LONDON, E.C.1. 
ENGINEERING DAY COLLEGE. 


Full-time Day Courses in the Theory and Practice of Civil, Mechanical, 
and Electrical Engineering. The Courses in Civil and Mechanical En- 
gineering include specialisation in Automobile and AERONAUTICAL 
Engineering, and those in Electrical Engineering include specialisation 
in RADIO-TELEGRAPHY. 

The ENTRANCE EXAMINATION will be held on Tuesday and 
Wednesday, September 23 and 24. The Courses include periods spent 
in commercial workshops and extend over four years. ‘They also prepare 
for the Degree of B.Sc. in Engineering at the University of London. Fees 
£18 and £13 per annum. 

THREE ENTRANCE SCHOLARSHIPS of the value of £62 each for 
the complete course will be offered for competition at the entrance 
examination. 


OPTICAL ENGINEERING AND TECHNICAL OPTICS. 
Full- and Part-Time Courses in this important department of Applied 
Science are given in specially equipped laboratories and lecture rooms. The 
annual entrance examination is held in September. 
All day courses commence on Monday, September 29. 


EVENING TECHNICAL COURSES 
in all branches of Mechanical and Electrical Engineering commence on 
Monday, September 22, 1924. 

The Laboratories, both Mechanical and Electrical, are well equipped with 
modern apparatus which, on the Mechanical side, provides for specialisation 
in Automobile and Aeronautical Engineering and, on the Electrical side, for 
specialisation in Alternate and Continuous Current Work, in Radio-Tele- 
graphy and Telephony, and in Electrical Testing. 

More complete particulars, together with conditions of entrance, etc., and 
all information respecting the work of the Institute can be obtained at the 


Institute or on application to 
S. C. LAWS, M.A., M.Sc., Principal. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W.11. 
H. Pickarp, D.Sc., F.R.S. 

Day ‘Technical College in preparation for Polytechnic Diplomas in 
Mechanical, Civil and Constructional, and Electrical Engineering, Chemis- 
try, Mathematics, and Physics, and for B.Sc., and B.Sc.(Eng.), Pass 
and Honours Degrees of the University of London. 


Training College of Domestic Science in preparation for Teachers’ 
Diplomas in Cookery, Laundrywork, Housewifery, Needlework, Dress- 
making and Millinery. 

Department of Hygiene and Public Health for the training of Health 
Visitors, Sanitary Inspectors, Welfare Workers, etc. 

School of Art and Crafts for training in Drawing and Design, Fashion 
Plate Drawing, Applied Art, etc. 

Hostels for Women Students. 

Evening Courses in preparation for University of London Degrees in 
Science, Engineering, and Music, and non-degree courses in Mechanical 
and Electrical Engineering, Mathematics, Physics, Chemistry, Art and 
Crafts, Civil Service Subjects, Domestic Science, Music and Physical 
Training. 

Large Athletic Ground at Merton Abbey and numerous Athletic Clubs. 

Next Session begins on Tuesday, September 16, 1924. 

Full particulars of all classes on application to the PRINCIPAL. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W.11. 


Principal—RoBert H. Pickarp, D.Sc., F.R.S. 
Head of Chemical Department—JOsEPH KENYON, D.Sc., F.I.C. 


PHYSICAL CHEMISTRY. 
(Session 1924-25. 


Classes commence Monday, September 22, 1924, and continue until July 
1925. 
First Year Course—-Tuesdays 7.15 to 10 P.M. 
Second ,, +» —Mondays 7.15 to 10 P.M. 


The Course is more than sufficient for the requirements for London B.Sc, 
(Hons.) and A.I.C. Special attention is devoted to practical work and to 
industrial and biochemical applications. 

In addition to the usual physical-chemical apparatus, the laboratories are 
exceptionally well equipped with optical and electro-chemical apparatus. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W.11. 


Principal—Rosert H. PicKaRb, D.Sc., F.R.S. 
Head of Chemical Department—JOSEPH KENYON, D.Sc., F.LC. 


CHEMICAL ENGINEERING. 
September to Easter (50 meetings). 
Lectures—Fridays 7.15 to 9.30 P.M. 
Laboratory— Wednesdays 7 to 9.30 P.M. 
Course commences on Wednesday, September 24, 1924. 
Fee 20s. plus 12s. 6d. apparatus deposit (for London students). 


The Course is suitable for science graduates and persons with works 
experience, The syllabus is made to depend on the requirements and 
experience of the students, and the facilities include access to a semi-scale 
laboratory. 


Particulars of all classes gratis on application to the PRINCIPAL. 


THE UNIVERSITY OF SHEFFIELD. 
FACULTY OF METALLURGY. 


Dean of the Faculty— 
Professor Ceci. H. Descn, D.Sc., Ph.D., F.R.S. 


The Department, situated in the centre of the steel industry, is specially 
equipped for instruction in the Metallurgy of Iron and Steel. The course, 
extending over three years for the Pass Degree of B.Met., and four years 
for the Degree with Honours, includes work on a large-scale experimental 
plant with gas-fired and electric furnaces. ‘The research laboratories are 
equipped for the thermal, microscopical, magnetic and mechanical investi- 
gation of metals. The higher Degrees of M.Met., D.Met., and Ph.D. 
are awarded. 

The next Session opens on September 23. 

Applications for admission should be made to the Dean. 


W. M. GIBBONS, Registrar. 


BEDFORD COLLEGE FOR WOMEN 


(UNIVERSITY OF LONDON), 


REGENT’S PARK, N.W.1 


PRINCIPAL: Miss M. J. TUKE, M.A. 


DEGREE COURSES IN ARTS AND. SCIENCE. 
COURSE OF TRAINING IN SOCIAL WORK. 


FOR RESIDENT AND DAY STUDENTS 
AUTUMN TERM BEGINS THURSDAY, OCTOBER 2, 1924. 
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UNIVERSITY OF MANCHESTER. 


DEPARTMENT OF BACTERIOLOGY AND PREVENTIVE 
MEDICINE. 


DIPLOMA IN BACTERIOLOGY. 


This Diploma has been instituted to afford a Course of Instruction in 
Bacteriology for graduates in Medicine or in Science who desire to ta up 
2 acteriological work. The Course is designed to give a thorough traming 

n the essentials of Bacteriology, and it is intended that the Dipl yma shall 
afford evidence that the holder of it has an adequate knowledge of the 
theory and practice of the subject. The standard of the examination and 
the scope of the Course will be such as to fulfil this condition. 

A Course of Instruction in connection with the Diplom: 1 will commence in 
October 1924. The Course is open to graduates in medic ine or in science of 
iny approved University, and lasts over one Academic year. The final 
-xamination for the Diploma will be held in June 192 : 
Intending candidates should send their names to the Director, Public 
Health Laboratory, York Place, Manchester, from whom further particulars 

uay be obtained. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


SESSION 1924-25 BEGINS OCTOBER 1. 


Students are prepared for the PASS AND HONOURS DEGREES of 
the University of London, for the examinations of the Institutes of Chemistry 
and Physics, for Diplomas i in Commerce, Geography, Social Study, Adult 
E ducaiion, Engineering, Mining and Textiles, and for the examinations of 
he Pharmaceutical Society 
Post Graduate and Research Work is carried out in all Departments 
of the College. 
Prospectuses giving particulars of all Degree and Diploma courses, fees 


and residence, will be forwarded free on application to the REGISTRAR. 


‘NORTHERN POLYTECHNIC INSTITUTE 
Holloway Road (close to “ Tube” Station) 

Honour and Pass COURSES in Chemistry, Physics, 
Mathematics, Geology and Botany for the 


| _ UNIVERSITY OF LONDON 


ROYAL (DICK) VETERINARY COLLECE, EDINBURCH. 
Principal—O. CHARNOCK BraAvLey, M.D., D.Sc., M.R.C.V.S. 
102nd SESSION. 


Courses of Instruction qualify for M.R.C.V.S. and B.Sc., Edinburgh. 
College Calendar, with full particulars of Examinations, Bursaries, etc., 
may be obtained from A. C. Dou t, C.A., Secretary. 


TUITION BY CORRESPONDENCE 


Rapid preparation by highly qualified tutors for 


MATRICULATION. 
Intermediate and Final B.A. and B.Sc. 


Single subjects may be taken :—Latin, Greek, Hebrew, French, 
Mathematics, Chemistry, Logic, etc. For terms address 


Mr. J. CHARLESTON, B.A. (Hons. Oxon. & Lond.), 
14 Elsham Road, Kensington, W.14. 


RESEARCH PRIZE OF $1000. 


The ELLEN RICHARDS RESEARCH PRIZE is offered for award 
in the year 1925. Theses by women based on independent laboratory re- 
search are eligible for competition and must reach the Secretary of the 
Prize Committee, President Ada L. Comstock, Radcliffe ¢ lege, Cam- 
bridge, Massachusetts, U.S.A., before January 15, 192 If the prize is 
not awarded a grant is av ails able under certain conditions. For circulars 
of information and application blank. apply to the Secretary of the As- 
sociation to aid Scientific Research by Women, Mrs. Samurt F. CLARKE 
Williamstown, Mass., U.S.A. 


APPOINTMENTS BOARD OF THE IMPERIAL COLLECE OF 
SCIENCE AND TECHNOLOCY, 
SOUTH KENSINGTON, S.W.7. 


EMPLOYERS requiring men who have received a thorough training in 
Science and Technology, and who are Diplomates or Associates of the 
Imperial College, or. of one of its three constituent Colleges, are asked to 
make use of the services of the Board. No fees. 

The Imperial College includes The Royal College of Science, The Royal 
School of Mines, and The City and Guilds (Engineering) College. The 
Associates of the Colleges receive thorough training in Science and Tech- 
nology, including Aeronautics, Applied Optics and Optical Engineering, 
Biology, Chemical Technology, Chemistry (all branches), Engineering (all 
branches, including Metallurgy, Mining, Mining Geology and Oil Tech- 
nology), Geology, Mathematics and Mechanics, and P hysics. 


RESEARCH DEPARTMENT, 
WOOLWICH. 


DIRECTORATE OF RADIOLOGICAL 
RESEARCH. ASSISTANT II. 
Required—one Physicist. Candidates must possess 
an Honours degree in physics and at least three years’ 


experience in research. 

Initial salary £250 and bonus (total emoluments 
at present approximately £377). The post carries 
superannuation under a scheme similar to that of the 
Federated Universities, Annual leave, six weeks. The 


first year will be regarded as probationary. 


Applications tn writing, with copies of testimonials and refer- 
ences to any published work, should be made to the CHIEF SUPER- 
INTENDENT, Research Departn S.Z£.18, from 
whom the Conditions of Employment may be obtained, 


Woolwich, 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 
PROBATIONARY ASSISTANT-ENGINEER in the En 


Department of the General Post Office ( , with extension in certain 
cases), October 

The Cate specified is the latest on which applications can ,be received. 
They must be made on forms to be obtained, with part 


SECRETARY, Civil Service Commission, 


UNIVERSITY OF BIRMINGHAM. 
PETROLEUM ENGINEERING COURSE. 

A Complete COURSE of PETROLEUM TECHNOLOGY 
is given in the University. The Course of Study extends ove: 
four years and leads to the B.Sc. degree. 

ADVISER TO THE DEPARTMENT 
K.C.M.G., D.Sc., M.Inst.C. E. 

PROFESSOR — A. W. Nasu, B.Sc., 
M.I. Mech. E. 

LECTURER—(Vacant. 

THE SESSION COMMENCES IN OCTOBER. 

Full particulars of the Courses can be obtained from the 
REGISTRAR. 


—Sir JOHN CADMAN, 


M. inst. P, T., 


UNIVERSITY OF MANCHESTER. 
PHYSICS DEPARTMEN’. 


Full particu ars of the Lectures and Lab ry Courses in Physics 
preparing for both the Ordinary and the Ho mours Degrees, w 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
COLEG PRIFATHROFAOL DEHEUDIR CYMRU A MYNWY. 


£300 per annum. Further particu 


the duties and conditions of 
> obtained from tl 


ersigned,. to wh om three 


appointment may K pies of 
applications, accompanied by testimonials, should be forwarded not lat 
than September 18, 1924. 

University College, Cathays Park, Cardiff. D. J. A. BROWN, 


August 23, 1924. Registrar 


SCIENTIFIC TRANSLATIONS. 


From French (1/- per 72 words), German (1/3 per 
(1/3 per 72 words) Apply T. A. Jones, B.Sc., 
Hoathly, Sussex. 


YOUNG MAN, STUDENT, seeks situa- 


tion as Laboratory haoiata ant. 5 years’ experience. Excellent references. 
Box No. 217, c/o NATURE Office. 


72 words), Italian 
School House, East 
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RELAYS 


FOR 
TEMPERATURE CONTROL 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 


Price - - £8:10:0 
REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within y's° Cent. 


BAILY, GRUNDY & BARRETT LTD. 


2 St. Mary’s Passage 


CAMBRIDGE 
Telegrams: Baily, Grundy. Telephone : 54 Cambridye. 


RADIUM ON HIRE 


(Activity 1,800, 000). 


RADIUM MICROSCOPES, 
Complete with Radium, 2/6 and 7/6 each. 
These are SELF -LUMINOUS in the dark, 
showing splendid Scintillations. 


7/6 each. 
1/6 each. 


Pitchblende Scintilloscopes 
Extra Screens for Testing Minerals . ‘ 


F. HARRISON | GLEW, 


156 Clapham Road, London, S.W.9. 
Telephones : 1787 Hop and 3117 Hop. 


| 
| 
| 


** POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER 


Manufactured in 
ANNUALLY INCREASING QUANTITIES 
for upwards of 50 years. 


| | White and All sizes in 
| Grey Plain, 
| Anti ircles, an 
Folded 
Filters. 
and Rolls made 
Embossed. to order. 


Pure Filterings for 
Work and in quantities for all 
industrial purposes. 
See Report of TESTS made by The | | | 
National Physical Laboratory, a copy | 
| 
| 


of which will be sent on application, 
| together with free samples if required. |] 


EVANS, ADLARD & 60., Lto. 


POSTLIP MILLS, 


WINCHCOMBE R.S.0., GLOS., ENGLAND. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
Actual Makers of Astronomical and Terrestrial Telescopes 


STAINLESS STEEL MIRRORS AND FLATS 


for Reflector Telescopes; no silvering required. A 
permanent highly polished surface guaranteed. 

Surplus stock of 14” and 2”, godegree REFLECT- 
ING PRISMS made from the best Optical glass 
flat surfaces; guaranteed highest quality. 14”, 
£1 5 O. 2”,£115 

All types of Astronomical Telescopes, Eye- 
pieces, Equatorial Mountings, etc. Pamphlets 
post free on application. 


Orion Works, Ealing, London, W.5. 


LC. & w. G. GERLACH, PARTNERS 
“MAKERS OF THE WwW 
EXPERIMENTAL -GLAssBLov 
SCIENTIFIC INSTRUMENT” 
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“Edney Hair 


showing 
the PERCENTAGE 


in the room or other 


Hygrometer 


directly 
of MOISTURE 


place whereitis hung 


‘T“HE Instrument is strongly made, and is mounted in a stout polished and lacquered brass case, with 5-inch engraved 

and silvered metal dial, which gives a very open range, allowing the variations in humidity to be easily observed. 
The action is by the contraction or expansion of a strand of 50 specially treated human hairs, which alters in length accord- 
ing to the percentage of moisture in the atmosphere. This movement is conveyed by simple mechanism to a pulley on 
which the indicating hand is fixed. Each Instrument is tested against standard Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. A small adjusting screw is provided so that at any time the hand can, if required, be 


set to a standard. £2 2m 


THE “EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 
copper cover. 

Price complete, with charts for one year : ‘ . £8 0 O 


Illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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NOTICE, 


NATURE of next week—September 
13, will contain a special Literary 


and Scientific Supplement consisting 
of Articles, Reviews, and a Classified 
List of Announcements of books of 
a scientific character. 


ST. MARTIN’S STREET, LONDON, W.C.2. 


| SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOCY. 
tly published: Part Il: Mathematics (pp. 128). Part 


| ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
| 
| 
| 


| 412). The completion of this portion will be published in Sep- 
| tember. In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and Geology, including the Library of the late Prof. 
| Bonney, F.R.S. 
Messrs. Sotheran are always ready to buy libraries or smaller collections of 
—_ on exact a. as well as sets of scientific periodicals, They invite 
ion with books rare and difficult to get. 


| HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, Lonoon. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


| GOULD Wohn). The Birds of Great Cine 5 vols. Folio. 367 coloured 
plates. In the 25 original parts 4 £28 net. 


| LILFORD (Lord). The Birds of the British tine First Edition. 7 vols, 
Royal 8vo. 421 coloured —- by Thorburn, peepee etc. Half 
polished red morocco £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


An illustrated monthly record of An- | 
Mi A N thropological Science, 2s. net per part. 


20s. a year, post free anywhere. 
CONTENTS OF SEPTEMBER ISSUE, 


OrIGINAL ARTICLES: Marine Fish-Traps in Zanzibar, Pemba, South 
India and Brazil. — Bushmen of Namaqualand.—The E jection of a 

““Ngambela” in Barotseland. — Ethnographical Exhibition in the South 
African Pavilion, British E mpire Exhibition. (With Plate [-/ and Jilus- 
trations.)—Iron-working in the Central Cameroon.—On the Nature of the 
Colouring Matter emplo syed in Primitive Rock- -Paintings.—A Flint Imple- 
ment from Pucknall, Hants. (/¢/ustrated.)— Bronze-Age Pottery from 


Minorca. ' (/d/uszrated.)—The Polynesian Word Atua: its Derivation and | 


Use.— REviEws. 
LONDON: THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 CT. RUSSELL ST., W.C.!. 


General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


| And other Gases. 


2500 ATMOSPHERES 


Several small Capacity Autoclaves for the 
above high pressure were recently made by 
us to a client’s special order. We also stock 
autoclaves with patent unbolted self-sealing 
covers for pressures up to 1000 atms., in Steel, 
Gun-metal and hard Bronze. Other speci- 
alities : Stills, ovens, sterilizers, water-baths and 
general laboratory supplies. Catalogue on 
request. 


BROWN & SON, WEDMORE S ST., LONDON, N.19. 


GERMAN BOOKS 


AND PERIODICALS 
supplied by 


W. MULLER, Foreign Bookseller, 
26 Hart Street, Bl bury, London, W.C.1 


References in all countries. 


OXYGEN 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are .capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms quoted to the Trade. 


| Catalogue and full particulars on application to the Head 
| | Offices of the Company— 


| THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


“THE MICROSCOPE,” by Conrad Beck. 

Part I. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 

| An Advanced Handbook, 7s. 6d. Post free, 8s. R. & J. Beck, Ltd., 
68 Cornhill, London, E.C.3. 


MACMILLAN & CO. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 
A LONG LIFE’S WORK: an Autobiography. 


K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait. 8vo. 18s. net. 


RECENT BOOKS. 


By Sir ARCHIBALD GEIKIE, O.M., 


OUTLINES OF FUNGI AND PLANT DISEASES FOR STUDENTS AND 
PRACTITIONERS OF AGRICULTURE AND HORTICULTURE. byr. +. 
BENNETT, B.Sc, (Lond.), Assistant Lecturer in Agricultural Botany, Department of Agriculture, 
The University, Leeds. Illustrated. Crown 8vo. 7s. 6d. net. 

NATURKE,—*' Mr. Bennett’s book on fungi and plant diseases has been written more particularly for students of 


agriculture and horticulture. It should serve its purpose very well. 
to acquire a general knowledge of plant diseases. Its conciseness and arrangements will appeal to the student.” 


. The volume will be useful to all those who wish 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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Carnegie Institution of Washington 


In press. 


Publication 361, Embryology, quarto. This book contains | 
the following papers : 


Wislocki, George B. On the placentation of the sloth 
(Bradypus griseus). 

West, Cecil M. The development of the gums and their 
relationship to the deciduous teeth in the human fetus. 


Maximow, A. 


Tissue cultures of young mammalian 
embryos. 


Payne, F. A human embryo of 14 paired somites. 


Sabin, F. R., C. A. Doan, and R. S. Cunningham. 
The discrimination of two types of phagocytic cells in the 
connective tissues by the supravital technique. 


Doan, C. A., R. S. Cunningham, and F. R. Sabin. 


Experimental studies on the origin and maturation of avian 
and mammalian red blood-cells. 


Cunningham, R.S.,F.R.Sabinand C.A.Doan. The 
development of leucocytes, lymphocytes, and monocytes 
from a specific stem-cell in adult tissues. 


The publications of the Institution now number nearly 
500 volumes, the subjects including Anatomy, Archeology, 
Astronomy, Botany, Chemistry, Climatology, Economics and 
Sociology, Embryology, Engineering, Folk-Lore, Genetics, 
Geology, History, International Law, Literature, Mathematics, 
Medicine, Nutrition. Paleontology, Palzography, Philology, 
Physics, Terrestrial Magnetism and Zoology. 


Orders for books should be addressed 


- to your bookdealer or to 


CARNEGIE INSTITUTION OF WASHINGTON 
WASHINGTON, D.C. 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Intwo Parts. Price 13s. 6d. net. 
The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, 6s. net. 

“The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.”—Nature. 

Prospectus on application. 
CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


ADLARD & SON & WEST NEWMAN | 


SCIENCE & GENERAL PRINTERS. 
Home and Export. | 


93 BARTHOLOMEW CLOSE, LONDON, E.C.1__ 


(IT 6G 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RILEy, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. | 


ANNOUNCEMENT OF THE CONTENTS 
OF THE SEPTEMBER NUMBER 
OF THE 


PHILOSOPHIGAL MAGAZINE 


JOURNAL OF SCIENCE 


Conducted by Sir OLIVER JOSEPH LODGE, D.Sc., LL.D.; F.R.S. ; 
Sir JOSEPH JOHN THOMSON, 0O.M., MA., Sc.D., F.R.S.; JOHN 


| JOLY, M.A, D.Sc., F.R.S., F.G.S.; RICHARD TAUNTON FRANCIS: 


and WILLIAM FRANCIS, F.L.S. 
DOUBLE NUMBER (244 pages). Price 9s. 


The Complexity of the Elements.—Part IT. Elements of Even 
Atomic Number. By A. S. RussELL, M.A., D.Se., Student and 
Tutor of Christ Church, Oxford. 

The Selection Principle: A Development based upon the Stokes- 
Thomson Pulse Theory. By C. N. WALL. 

Quantum Defect and Atomic Number. By Louis A. TURNER, 
M.A., Ph.D., Charlotte Elizabeth Procter Fellow in Physics, 
Princeton University. 

The Rotating Earth as a Reference System for Light Propagation, 
By L. SILBERSTEIN, Ph.D. 

Electron Theory of Aberration and Lorentz Transformations. By 
Dr. D. N. MALLIk, F.R.S.E., Sc.D., Professor of Physics, 
Aligarh Muslim University, Aligarh, India. 

Some Cases of Polymorphic Transformation Energies. By A. HARE, 
M.Sc. 

On an Active Modification of Nitrogen. By M. N. SAHA and 
N. K. Sur, Allahabad University, Allahabad, India. 

Faraday'’s ‘‘ Magnetic Lines” as Quanta.—Part II. By Prof. 
H. STANLEY ALLEN, M.A., D.Sc. 

Gas Ion Mobilities and their Independence of the Nature of the lon. 
By LEONARD B, LOEB. 

On the Escape of Heat from the Earth's Crust. By J. R. CoTrer, 
M.A 


On the Discontinuous Flow of Liquid past a Wedge of Small Angle. 
By W. B. Morton, M.A., Queen's University, Belfast. 

The Crystal Structures of the Rhombohedral Forms of Selenium 
and Tellurium. By A. J. BRADLEY, M.Sc., Research Student 
in Physics, The Physical Laboratories, University of Manchester. 
(Plate X.) 

An Experimental Study of Grating Errors and ‘‘Ghosts.” By 
k. W. Woop, Professor of Experimental Physics, Johns Hopkins 
University. (Plate XI.) 

On the Origin and Nature of the Long-range Particles observed 
with sources of Radium C. By Sir E. RUTHERFORD, F.R.S., 
Cavendish Professor of Experimental Physics, and J. CHAD- 
WICK, Ph.D., Fellow of Gonville and Caius College, Cambridge. 

On the Output of Radiation from the Quartz Mercury Are during 
the Period after first striking. By B. D. H. WATTERS, B.Sc., 
Physics Dept., Middlesex Hospital. 

An Electrical Method for Tracing Stream Lines in the Two- 
Dimensional Motion of a Perfect Fluid. By IE. F. RELF, 
A.R.C.S., of the Aerodynamics Department, National Physical 
Laboratory. 

Note on the Stability of Laminar Shearing Motion in a Viscous In- 
compressible Fluid. By R. V. SOUTHWELL, M.A., Super- 
intendent of the Aerodynamics Department, National Physical 
Laboratory. 

The Disappearance of Gas in the Electric Discharge (V.). By the 
Research Staff of the General Electric Company, Limited, 
London. 

The Dielectric Properties required for Maxwellian Radiation. By 
A. PRESS. 

Spectrophotometry of the Zeeman Effect in very weak Magnetic 
Fields. By WaALt MoHAMMAD, Ph.D. (Gottingen), M.A. 
(Punjab), B.A. (Cantab.), Professor of Physics, Lucknow 
University. 

Some Notes on the Kinetic Theory of Viscosity, Conduction, and 
Diffusion. By Prof. S. CHAPMAN and W. HAINSWORTH, B.Sc. 

Eddies in Air. By ALFRED W. PORTER. 


With 2 Plates and numerous [illustrations in the Text. 


Subscription for 1924, £3 17s. 6d., including six double 
numbers, post free to any part of the world. Any double 
numbers issued beyond six charged extra. 


FOR BACK NUMBERS APPLY TO THE PUBLISHERS : 
TAYLOR & FRANCIS, 
Red Lion Court, Fleet Street, London, E.0.4 


9999-978 
1 
Special 
P ecia ge! Although the Calculator only measures 
Re bs 6” when closed—and can be carried in 
the pocket without fear of damage—the 
‘i scales are 66” long, and give results accur- 


f’] ate to four or five significant figures. 


RESEARCH 


CHEMICALS 
of 


of Model N. is of the greatest use for dealing 
YG with calculations of money—multiplication, 

division, percentage, etc. For technical 

calculations—such as engineers’ problems— 
J } | models K. and L. are invaluable on account 

Yi of their high degree of accuracy. 

> Price 21s. (Post Free) 

17 Colonial Price 21s. 9d. (Post Free) 
Foreign Price 22s. (Post Free) 


Write for illustrated folder ““H” 


6 Patentees & Sole Manufacturers 

git CARBIC LIMITED 


RESEARCH WORKERS may 

be confident that chemicals 
obtained from Boots are of the 
highest degree of purity, unless 
materials of commercial quality are 
specially asked for. 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 


23 HAMILTON SQUARE, 
BIRKENHEAD. 


Every product is carefully analysed 
by an independent department and 
is not issued for sale unless it con- 
forms tothe standard which has been 
set for “special research chemicals.” 


We would point out that nearly 
90%, of the chemicals in our list of 
Research Chemicals are made in 
our own laboratories in Nottingham. 
Additions are made almost daily to 
the number of materials we are pre- 
pared to supply, and enquiries are 
welcomed for any chemical not in 
our list. 


CHEMICAL 
APPARATUS 


AND 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.6.1 
CHEMICALS Organle & Inerganie 


VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 


Lists free on 
application 


All enquiries will receive 
careful and immediate attention. 


BOOTS PURE DRUG 
COMPANY LIMITED 


Manufacturing Chemists and 
Makers of Fine Chemicals 


NOTTINGHAM 


GRADUATED APPARATUS 


SCIENTIFIC APPLIANCES 
DALE & HOLLINS 
ectrical, Magnetic, Optical Materials and A tus, Dynamos, 
Insulated “Wires, Besteries, Relays, WIRELESS RADIO 
Parts and Fittings, Crystais, Valves, "Phones, Condensers, New 
Duros Accumulators, do not wear out, Electric Clocks, many 
new articles. New List free. 

Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. stock of good Second-hand 
I 

an 


Blectrical and Scientific ents. Full Illustrated List 
6d. post free. See our sh 


w Ss, or write us. In centre of 
London—Top of Kingsway. 
SCIENTIFIC APPLIANCES, 11 & 29 AvENUE, LonDoN, W.C.1. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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Jd. & A. GHURCHILL 


Just Ready. Fourth Edition. Illustrated. 18s. net. 


PLANT ANATOMY AND MICRO-TECHNIC 


By W. CHASE STEVENS, Prof. of Botany, Univ. of Kansas. 


TWO NEW ELEMENTARY BOOKS 


Illustrated. 10s. 6d. net. Postage 6d. | In One Volume. 288 Illus. 10s. 6d. net. Postage 6d. 
| STEAD’S PHYSICS 
CALDWELL’S CHEMISTRY | By G. STEAD, Reader in Physics, Guy’s Hosp. Med. 
School, and Cambridge University. 
By W. CALDWELL, Prof. of Chemistry, R.C.S., in | Also in Three Parts: 
Ireland. Introduction by C. S. Gipson, Prof. | - Mecnaxics, Hyprosratics, ETC. 48. net. 


I 
. Il. Heat, Sounp. Licut. 48, net. 
Chem., Univ. Lond. at Guy s Medical School. Il. MaGnetism, Evectricity. 48. net. 


Second Edition. 8 Plates. 288. net. Postage gd. 


THE PLANT ALKALOIDS 


By T. A. HENRY, D.Sc., Lond., Director, Wellcome Chemical Research Laboratories. 
42 Illustrations. 12s. 6d. net. Postage 6d. 
QUANTITATIVE ORGANIC MICROANALYSIS 


By F. PREGL, D.Se., Ph.D. Translated by E. FYLEMAN, B.Sc., Ph.D., F.1.C. 
The quantitative analysis, both elementary and proximate, of very small quantities of organic materials. 


Twelfth Edition. 10s. 6d. net. DPostage 6d. 


NEW EDITION—LUCAS’S BOOK OF RECEIPTS 


Veterinary, Pharmaceutical, Photographic, Domestic, including Examination of Urine, Milk, Potable Waters, Sputum, etc, 
By E.. W. LUCAS, C.B.E., F.1.C., and H. B. STEVENS, O.B.E., F.1.C. 


DREAPER’S TEXT-BOOKS OF | Eighth Edition. 325 Illustrations. 188. net. Postage od. 
CHEMICAL RESEARCH AND ENGINEERING. TOMES’ DENTAL ANATOMY. 
GIBBS’ CLOUDS AND SMOKES. 10s. 6d. net. Human and Comparative. 
CLAYTON’S EMULSIONS AND EMULSIFICA- By H. W. M. TIMS, M.D., and C. B. HENRY, L.D.S. 


TION. 9s. 6d. net. 
CROWTHER’S MOLECULAR PHYSICS. Ed. | sTANSBIE’S ELEMENTARY PRACTICAL 


7s. 6d. METALLURGY. 25 Illustrations. 5s. net. Postage 4d. 
DREAPER’S CHEMICAL RESEARCH. end Ed. 

7s. 6d. net. SPEAR’S JUNIOR INORGANIC CHEMISTRY. «2 
JOBLING’S CATALYSIS AND ITS INDUSTRIAL Illustrations. 68. 6d. net. Postage 6d. Alsoseparately. Part 

APPLICATIONS. end Ed. 12 Illustrations. 7s. 6d. net. 1.—Ur ro Atomic Tueory. With 46 Illustrations. 3s. 6d. net. 
MAXTED’S CATALYTIC HYDROGENATION AND Postage 3d. 


WILLOWS & HATSCHEK’S SURFACE TENSION 

AND SURFACE ENERGY. 3rd Kd. 25 Illus. 68.6d.nct. | THE PREPARATION OF ORGANIC COMPOUNDS. 
HATSCHEK’S PHYS. & CHEM. OF COLLOIDS. 4th 34 Postage 

Ed. 7s. 6d. net. ORGANIC CHEMISTRY. 15 Illus. 10s. 6d. net. Post 4d. 


Eighth Edition. 197 Illustrations. 24s. net. Post. gd. 


PRACTICAL PHYSIOLOGICAL CHEMISTRY 
By P. B. HAWK, M.S., Ph.D., Prof. of Physiological Chemistry and Toxicology, Jefferson Medical College, Philadelphia. 


Revised throughout. Carefully brought up to date. 
Gives in One Single Volume the Practical Application of Chemistry in all its branches. 


BLOXAM’S CHEMISTRY 


With Experiments. Revised by A. G. BLOXAM, F.I.C., and S. JUDD LEWIS, D.Sc., F.LC. 
Eleventh Edition. 310 Illustrations. 36s, net. Postage gd. 
‘Very strenuous work has been devoted successfully to the construction of an edition which would worth igh reputa- 
tion of its predecessors. . A great point tn its favour ts the very wide mnge ety reanic and organic) it has always managed to cover in 
L. 


the single volume without undue compre sston.” —CHEMICAL TRADE RNA 


NEW EDITION—ALLEN’S COMMERCIAL ORGANIC ANALYSIS 


Edited by S. S. SADTLER, E. C. LATHROP, and C. A. MITCHELL. 
VOL. I. 105 Text-figures. 30s. net. VPostage gd. 

Comennsns Alcohols, by L. 3URGHART; Malt and Malt Liquors, by J. L. Baker; Wines and Potable Spirits, 
by L. Eynon; Yeast, by E SCHLICTING ; Neutral Alcohol Derivatives, by H. LEFFMANN ; Sugars, by L. Eynon; 
Starch and its Isomerides, by T. H. Pore; Paper and Pulp Testing, by FE. SuTEKMEISTER ; Aliphatic Acids, 
by M. SCHLATTER. 


vy maintain the 


VOL. II. Illustrated. 30s. net. Postage gd. 

Contents.—Fixed Oils, Fats and Waxes, Special Characters and Modes’ of Busssining Fats, Oils and Waxes, 
by C. A. Mitcnet.; Butter Fat, by E. R. Botton; Lard, by G. A. ot Linseed Oil, by G. H. Pickaxp; Higher 
Fatty Acids, by H. E. Cox; Soaps, by E. C. Laruror ; Glycerin, by J. W. Lawriz ; Wool- Fat, Wool- -Grease, Suint, 

Degras, by A. H. Gitt; Sterol Alcohols, by J. A. GARDNER. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street, W.1. 


| 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C.3. 
A. KEANE, D.Sc., Ph.D., F.I.C. 


Evening Classes designed to meet the requirements of 
those engaged in Chemical, Electrical, Metallurgical, Petroleum, 
and the Fermentation Industries and in trades associated 


therewith. 
CHEMISTRY. 
H. J. S. Sanp, D.Se., Ph.D., F.1C. 
E. DE BARRY BARNETT, B.Sc., F.I.C. 
C. L. THorNng, M.A., M.Sc., A.1.C. 
J. W. Cook, Ph.D., M.Sc., A.I.C. 
PHYSICS AND MATHEMATICS. 
D. Owen, B.A., D.Sc., F.Inst.P. 
R. H. Humpury, M.Sc., A. Inst. P. 
A. E. R. CHurcH, M.A., B.Sc. 
G. F. Rose, B.A. 


METALLURGY AND ASSAYING. 
GEO. PATCHIN, A.R.S.M., M.I.M.M. 
W. A. C. NEwMAN, B.Sc., A.R.S.M., F.I.C. 
L. SINGLEHURST WarD, B.Sc. 
BREWING AND MALTING. 

H. Lioyp Hinp, B.Sc., F.I.C. 
BOTTLING AND CELLAR MANAGEMENT. 
Hucu M.A. 
MICRO-BIOLOGY OF THE FERMENTATION 
INDUSTRIES. 

ARTHUR HARDEN, D.Sc., Ph.D., F.R.S. 


PETROLEUM TECHNOLOGY. 
J. S. S. Brame, F.I1.C. 

J. McConneELi SAnpers, F.I.C. 
ASHLEY CARTER, M.Inst.P.T., A.M.I.Mech.E. 
A. FRANK DaBELL, M.I.Mech.E. 

T. Dewuurst, A.R.C.S., F.G.S. 
MECHANICAL DRAWING. 

W. J. Burton, O.B.E. 
DIFFERENTIAL EQUATIONS AND 


VECTOR ANALYSIS. 
A. E. R. M.A., B.Sc. 


COLLOIDS. 
FE. HarscuHek, F. Inst. P. 
METALLOGRAPHY, PYROMETRY AND 
HEAT TREATMENT. 


FUEL REFRACTORIES AND FURNACES. 
PaTCHIN, A.R.S.M., M.I.M.M. 
L. SINGLEHURST WARD, B.Sc. 


ELECTRO METALLURGY. 
H. M. CHapp.e, A.R.S.M. 


AND TECHNICAL GERMAN. 
WV. R. SCHOELLER, Ph.D. 


The Institute contains well-equipped laboratories in which 
every facility is provided for 
ADVANCED STUDY AND RESEARCH 
both in the afternoon and evening. 
EVENING UNIVERSITY COURSES. 
Preparation for the Pass and Honours B.Sc. Examinations of 
London University under recognised teachers of the University. 
The Institute is also recognised for the training of candidates 
for the Examinations of the Institute of Chemistry, the Institute 
of Physics and the Institute of Brewing. 
NEW SESSION commences SEPTEMBER 18, 1924. 
ENROLMENT OF STUDENTS on the evenings of 
September 15, 16, and 17. 
For details of courses apply at the OFFICE of the Institute 
or by letter to the PRINCIPAL. 


THE 
SIR JOHN CASS TECHNICAL INSTITUTE, 
Jewry Street, Aldgate, E.C.3. 


Princifal—CHARLES A. KEANE, D.Sc., Ph.D., F.I.C. 


METALLURGY. 
Evening University Courses. 


The following Courses meet the requirements of those wishing 
to prepare for the degree of B.Sc. (Eng.) in Metallurgy of London 
University : 

GENERAL METALLURGY. ELECTRO METALLURGY 
METALLURGICAL ANALYSIS AND ASSAYING. 
FUEL AND REFRACTORIES. 


METALLOGRAPHY, PYROMETRY AND HEAT 
TREATMENT. 


NEW SESSION commences September 18. 
ENROLMENT on evenings of September 15, 16 and 17 


For details of the Courses apply at the Office of the Institute or 
by letter to the PRINCIPAL. 


ENGINEERING AND TECHNICAL OPTICS. 


NORTHAMPTON POLYTECHNIC 
INSTITUTE, 
ST. JOHN STREET, LONDON, E.C.1. 


ENGINEERING DAY COLLEGE. 


Full-time Day Courses in the Theory and Practice of Civil, Mechanical, 
and Electrical Engineering. he Courses in Civil and Mechanical En- 
gineering include specialisation in Automobile and AERONAUTICAL 
Engineering, and those in Electrical Engineering include specialisation 
in RADIO-TELEGRAPHY. 

The ENTRANCE EXAMINATION will be held on Tuesday and 
Wednesday, September 23 and 24. The Courses include periods spent 
in commercial workshops and extend over four years. They also prepare 
for the Degree of B.Sc. in Engineering at the University of London. Fees 
a“ and 413 per annum. 

THREE ENTRANCE SCHOLARSHIPS of the value of Loo each for 
the complete course will be offered for competition at the entrance 
examination. 


OPTICAL ENGINEERING AND TECHNICAL OPTICS. 
Full- and Part-Time Courses in this important department of Applied 
Science are given in specially equipped laboratories and lecture rooms. The 
annual entrance examination is held in September. 
All day courses commence on Monday, September 29. 


EVENING TECHNICAL COURSES 
in all branches of Mechanical and Electrical Engineering commence on 
Monday, September 22, 1924. 

The Laboratories, both Mechanical and Electrical, are well equipped with 
modern apparatus which, on the Mechanical side, provides for specialisation 
in Automobile and Aeronautical Engineering and, on the Electrical side, for 
specialisation in Alternate and Continuous Current W ork, in Radio-Tele- 
graphy and Telephony, and in Electrical Testing. 

More complete particulars, together with conditions of entrance, etc., and 
all information respecting the work of the Institute can be obtained at the 


Institute or on application to 
S. C. LAWS, M.A., M.Sc., Principal. 


PATHOLOCICAL AND BACTERIOLOCICAL LABORATORY 
ASSISTANTS’ ASSOCIATION. 


Scientists and Institutions requiring skilled Certificated Laboratory and 
Museum Assistants are invited to communicate with H. P. Hupson, Hon. 
Secretary, Panama Villa, Trumpington, Cambs. No fees. 
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BATTERSEA POLYTECHNIC, 
LONDON, S.W.11. 


Princtpal—RoBERT H. Pickarp, D.Sc., F.R.S. 
Head of Chemical Department—-JOSEPH Kenyon, D.Sc., F.I.C. 


CHEMICAL ENGINEERING. 
September to Easter (50 meetings). 
Lectures—Fridays 7.15 to 9.30 P.M. 
Laboratory— Wednesdays 7 to 9.30 P.M. 
Course commences on Wednesday, September 24, 1924. 
Fee 20s. plus 12s. 6d. apparatus deposit (for London students). 


The Course is suitable for science graduates and persons with works 
oxpeenes. The syllabus is made to depend on the requirements and 
experience of the students, and the facilities include access to a semi-scale 
labor atory. 


Particulars of all classes gratis on application to the PRINCIPAL. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W.11. 


Principa/—ROBERT H. PICKARD, D.Sc, F.R.S. 


Head of Chemical Department—JOSEPH KENYON, D.Sc., F.I.C. 


PHYSICAL CHEMISTRY. 
(Session 1924-25.) 


Classes commence Monday, September 22, 1924, and continue until July 
1 }25- 
First Year Course—-Tuesdays 7.15 to 10 P.M. 
Second —Mondays 7.15 to 10 P.M. 


” ” 


‘he Course is more than sufficient for the requirements for London B.Sc. 
Hons.) and A.I.C. Special attention is devoted to practical work and to 
lustrial and biochemical applications. 
In addition to the usual physical-chemical apparatus, the laboratories are 
ceptionally well equipped with optical and electro-chemical apparatus. 


UNIVERSITY OF THE 
WITWATERSRAND, JOHANNESBURG 


CHAIR OF ELECTROTECHNICS. 


_Applicatio ns are invited for the CHAIR OF ELECTROTECHNICS, 

cant through the retirement, under superannuation, of Professor H. J. S. 
ii eather. 

SALARY.—-£1000 per annum, 
£1100. 

TraAnsport.—Allowance of £60 towards passage expenses, together with 
free first-class ticket from Cape Town to Johannesburg. Half salary during 
voyage. 

Conprrions. —The appointment is full-time, and subject to the regu- 
lations of the University. Duty is to be assumed on March 1, 1 

Applic ations with copies of testimonials, all in quintuplicate, osha be 
lodged with the SecrEraAky, Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W.C.2 (from whom further 
particulars an! forms of application may be. obtained), not later than 
September 30, 1924. 


INSTITUTE OF AGRICULTURAL 
ENGINEERING, 


UNIVERSITY OF OXFORD. 


TWO ASSISTANTS are required for AGRICULTURAL ENGIN. 
EERING RESEARCH at the above I Institute with specialised training 
and experience in advanced physics and electrical engineering respectively. 
The commencing salary will be £300 per annum, and the appointment 
subject to a probationary period of 6 months. Further particulars and 
forms of applications may be obtained from the Director, 65 St. Giles, 
Oxford. 


HARPER ADAMS AGRICULTURAL 
COLLEGE 
? 
NEWPORT, SALOP. 

The Governors will shortly proceed to make the followi':g appointments 
for the purposes of Advisory Work in the West Midland Province (Shrop- 
shire, Staffordshire, and Warwickshire). 

ADVISORY ECONOMIST.—Salary £450 per annum. 

ADVISORY CHEMIST.—Commencing Salary, £300 per annum. 

Superannuation benefits in each case under the Federated Universities 
Scheme. 

Applicants must possess a degree of a British University, and preferably 
some agricultural experience. 

Further particulars obtainable from The Principat, H.A.A.C., Newport, 

Salop, to whom application with copies of three recent testimonials should 
be sent not later than September 30, 1924. 
September 8, 1924. 


rising by annual increments of £50 to 


RESEARCH DEPARTMENT, 
WOOLWICH. 


DIRECTORATE OF BALLISTIC 
| RESEARCH. 


Xequired—Two Junior Assistants, 


Candidates have Class Honours in 


Mathematics, 


must Ist 


Nature of work: Analytical problems in connection 
with Internal Ballistics. 


Initial Salary, £160 and Bonus (total emoluments at 
present, £252:5s.). Annual leave, 24 days. 


Applications in writing with copies of testimonials 
should be made to the Chief Superintendent, Research 
Department, Woolwich, from whom the conditions of 
employment may be obtained. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


The Department of Scientific and Industrial Research requires the 
services of a DIRECTOR OF RESEARCH for their FOREST PRo- 
DUCTS RESEARCH LABORATORIES. These Laboratories are 
being provided to deal with pure and applied scientific research called for 


by the practical needs of the using industries and Departments of State. 


They will be specially concerned with home-grown and E mpire-grown 
timbers and other forest produc ts. 
Candidates, who must be natural-born British subjects, should possess 


good scientific qualifications, and a broad experience of the origin and use 
of both major and minor forest products, as well as organising and adminis- 
trative a bility. Width of knowledge in fi ore: st economy, in the technology 
and practical problems of the ustries, and in the bearing on 
| these problems of both scientific and industriz ial research, is of first importance. 

The salary offered will depend on the qualifications and experience of 
the candidate selected. 

Applications, giving particulars of age, qualifications, experience, military 
service, etc., and not less than two personal references, should be made 
in writing to the SecreTARY, Department of Scientific and Industrial 
Research, 16 Old Queen Street, Westminster, London, S.W.1, not later 
than Lecember 1, 1924. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


Applications are invited for the post of SUPERINTENDENT of the 
Department's CHEMICAL RESE:‘ ARC H LABORATORY. Candidates 
should have had experience of, and be distinguished in, some branch of pure 
or applied chemistry. 

Scale of salary £800-£50-41000 plus Civil Service bonus. Present bonus 
on & is £209:9s.; the bonus will be revised on March 1 next. 
Superannuation provision will be made under the Federated Superar nnuation 
System for *’ nive rsities, under which a contribution of ap —— ately 10 per 
cent. of sala1, is paid by the Department and 5 per cent. is paid by the officer. 

Preference will be given, other things being equal, to ex-service met 

Further partic ilars of the duties attaching to the post and a fone of 
applicatic ym can be obtained from the S—EcrETARY, Department of Scientific 
and Industrial Researc ch, 16 Old Queen Street, S 5. W. 1. Applications must 
reach the Department not later than September 30, 1924. 


UNIVERSITY COLLEGE, READING, 


AND THE 


BERKSHIRE AGRICULTURAL INSTRUCTION 
COMMITTEE. 


INSTRUCTORSHIP IN BEEKEEPING. 


Applications are invited (from persons of either sex), before September 
30, for the post of INSTRUCLOR IN BEEKEEPING for Berkshire, 
Commencing salary £150 to £200 per ann um, act ording to qualifi 
Further partic ulars, on receipt of stamped addressed foolscz ap envel 
from the AGRICULTURAL ORGANISER FOR BERKSHIRE, University Col 


Reading. 


wood-using 


00 


ati nS. 
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GOVERNMENT LABORATORY. 


TEMPORARY ASSISTANT CHEMISTS wanted. Age 20-25. 
Required to have degree of B.Sc., with not less than Second Class Honours 
or equivalent ; weight will be given to experience in investigative work. 
Salaries: Men, 4160-£10-£220, Women, £140- -£10-4180, plus usual Civil 
Service bonus; at present 4160 i is equivalent to £252:5s., and £140 to 
£225 :7s. Preference will be given to ex-Service men, and candidates will 
be allowed to deduct from their actual ages any time spent with the Forces 
between August 1914 and November 1918. Forms of Application may be 
obtained from the GovERNMENT CHEMIST, Clement's Inn Passage, London, 
W.C.2, to whom they must be returned not later than September 30. 


Applications are invited for the post of 
DEMONSTRATOR IN METALLOGRAPHY PYRO- 
METRY in the Metallurgical Department of the Royal School of 
Mines, Imperial College of Science and Technology, South Kensington. 
Commenci ing Salary, £330 per annum. Detailed particulars on applica- 
tion. Applications should be sent in not later than Saturday, 
September 27, to the SECRETARY. 


GRAMMAR SCHOOL, ANTIGUA, WEST INDIES. 


ASSISTANT MASTER required. Salary £300. Non-resident. To 
teach Chemistry, Botany, Physics, and other subjects, e.g. Geography, 
History. No prep. duties. No duties with boarders. University Degree. 
Church of England. Cricketer if possible. Passage paid to Antigua. 
Applications with copies of testimonials to E. Baynes, Milton Cottage, 
Datchet, Windsor, from whom further particulars may be obtained. 


CHEMIST, B.Sc., Ph.D., with three years’ 


research experience, seeks post. Age 27. Box No. 220, c/o NATURE. 


ACCURATE CHEMICAL THERMOMETERS. 


—Special offer, a few each only. -10 to 100 C. in 4° Milk Glass 
Scales, best quality, 8/6 each. Beckman Thermometers, with auxiliary 
scale, y4° C., 17/6 each. Approval. CHEELD, CHESHAM. 


VIOLET RAY GENERATORS -- latest 


design, very economical, complete with 4 electrodes in case, price 75s. 
Approv al. 
Chesham. 


OXFORD 
TECHNICAL BOOKS 


FLAVOURING MATERIALS, 
NATURAL AND SYNTHETIC, 
By A. CLARKE. Crown 8vo. Cloth. 8s. 6d. net. “A good 
example of what technical literature of this kind should be.” 
Nature. 
PREVENT OF VIBRATION AND NOISE. 
y A. B. EASON, M.A., Assoc.M.Inst.C.E. Demy 8vo. 
Fully illustrated. 15s. net. 
* Quite the best book on this little-known subject I have seen.” 
.F. in Concrete and Constructional Engineering. 
VARNISHES AND THEIR COMPONENTS. 
By R. S. MORRELL, M.A., Ph.D., F.1.C. Demy 8vo. 
Cloth. Pp. xii + 362. 25s. net. ‘‘The author 
blends very high chemical attainment with great experience 
in varnish technology.”—Chemical Trade Journal. 
SANDS AND CRUSHED ROCKS. 
By A. B. SEARLE. Demy 8vo. Cloth. In two volumes, 
fully illustrated. 52s. 6d. net. Vol. I.—Nature, Properties and 
Treatment. Vol. II. Uses in Industry. 
POWER ALCOHOL: 
ITS PRODUCTION AND UTILISATION. 
By G. W. MONIER-WILLIAMS, M.A., Ph.D., FIC. 
Demy 8vo. Cloth. Illustrated. 21s. net. ‘‘A good volume 
by a writer of experience.” —Fngineering. 
ENGINEERING NON-FERROUS 
METALS AND ALLOYS. 
By LESLIE AITCHISON and W. R. BARCLAY, With 
an Introduction by Engr. Vice-Admiral Sir G.G. GOODWIN, 
K.C.B. Demy 8vo. Cloth. Fully Illustrated. rs. net. 
MODERN ELECTRO-PLATING. 
By W. E. HUGHES, B.A. (Cantab.), D.1.C. (London), 
M. Faraday Soc., M. Inst. Met. Royal 8vo. Cloth. Photo- 
micrographs (8 Plates). 16s. net. 


Write for complete Technical List. 


HUMPHREY MILFORD 
Oxford University Press, London, E.C.4. 


BLACKIE’S AUTUMN LIST 
SCIENTIFIC and TECHNICAL 


A New Volume in “ Blackie’s Applied Physics Series.” 
OPTICAL MEASURING INSTRUMENTS  : Their Construction, Theory, and 


Use. by L. C . MARTIN, F.R.A.S., D.Sc, A.R.C.S., D.L.C., Lecturer in the Optical Engineering Depart- 
ment, Imperial College of Science and Technology, South Kensington, Author of ‘ Colour and Methods 


of Colour Reproduction.” Large demy 8vo. x +270 pp., with 172 figures. Price 17s. 6d. net. 
This volume has been specially written by Dr. L. C. Martin for those who are called upon to use optical measuring instruments in the course 
of their professional work. The work will therefore be useful to physicists, chemists, metallurgists, biologists, surveyors, and astronomers ; it 
should be specially useful to military and naval efficers who are expected to ha indle scientific illy a great variety of optical measuring instruments. 


MANUALS OF PURE AND APPLIED CHEMISTRY 
General Editor: R. M. CAVEN, D.Sc. (Lond.), F.1.C. 

COMPLEX SALTS. By Wittiam Tuomas, B.A. (Cantab.), M.Sc.(Wales), Ph.D. (Aberdeen), 
A.I.C., Lecturer in Chemistry, University of Aberdeen. Large demy 8vo. xii+122 pp. 10s. net. 

THE STRUCTURE OF MATTER. By J. A. Cranston, D.Sc., A.I.C., Lecturer in Physical 
Chemistry, Royal Technical College, Glasgow. Large demy 8vo. xvi+196 pp. 12s. 6d. net. 

CHEMICAL SYNTHESIS. Studies in the Investigation of Natural Organic Products. 
By Harry HepworrnH, D.Sc. (Lond.), F.I.C., a member of the Kesearch Staff of Nobel Industries, Limited. 
Large demy 8vo. xx+244 pp. 20s. net. 


THE CHOICE OF SWITCHGEAR: For Main- and Sub-Stations. By W. A. 


CoaTEs, M.I.E.E.. M.Am.1.E.E. Royal 8vo. viii +296 pp., with 234 figures. Price 20s, net. 
Will mt of great value to specialists throughout the world. The whole production is up to the high standard of the publishers, printing 
and reproduc tion of diagrams being alike excellent.”— tectrical Review. 


“ 


THE CALCULUS OF OBSERVATIONS: A Treatise on Numerical Mathe- 
matics. By E. T. WHITTAKER, Sc.D., F.R.S., Professor of Mathematics in the University of Edin- 
burgh, and GEORGE ROBINSON, M.A., B. ‘Se., Lectur er in Mathematics in the University of Edinburgh. 
Large demy 8vo. xvi + 392 pp Second Edition. Price 18s, net. 


Catalogue of Scientific and Technical Books on Application. 


BLACKIE AND SON, LIMITED, 50 OLD BAILEY, LONDON, E.C.4 
GLASGOW, BOMBAY AND TORONTO 
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MESSRS. RIVINCTON’S LIST) crossy Ltocxwoop & son's 
NEW TECHNICAL BOOKS 
A SYSTEMATIC COURSE OF | COMBUSTION IN THE GAS PRODUCER AND THE 


PRACTICAL SCIENCE FOR SECONDARY A New Theme Se'ir. Dr. A. KOREVAAR, of the University 
AND OTHER SCHOOLS. of Leiden, Holland. 180 pp. Illustrated. 15s. net. 


EMERGENCY WATER SUPPLIES. 
For Military, Colonial, and pean ul Purposes. By 
BEEBY THOMPSON, O.B.E., M.I.Mech.E., M.Inst. M. 
F.G.S. 190 pp. 51 Illustrations and 35 full-page Plates. 21s. net. 


CARBURATION: IN THEORY AND PRACTICE. 


By ArTHuR W. Mason, B.Sc., B.A.(Lond.), Headmaster of the 
Grammar School, Tadcaster. Small Quarto. With numerous Diagrams. 
BOOK I. INTRODUCTORY PHYSICAL MEASUREMENTS. 


Forming a First Year Course in Physics. 2s. 6d. 


BOOK II. EXPERIMENTAL HEAT. Dealing with all those parts of | ag So Be Saae'e ER, A.M.Inst.C.E. Third Edition, Revised 
Hear usually taken in a school course up to the standard of the Matri- and Enlarged pp. _ Illustrated. 15s. net. 
culation and Senior Local Examinations. 3s. MARINE ENGINEERING IN 

A Complete Text-Bock. By S. Bo LER, Engineer- 
| Commander, R.N. In Two Vi Palo Vol. 1% ~ Element: ary, 104 


pp. 122 Illustrations. 18s. net. 


|CHEMICAL SYNONYMS AND TRADE NAMES. 


A FIRST AND SECOND YEAR’S 
COURSE OF PRACTICAL CHEMISTRY. A Dictionary and Commercial Hz andbook. By WM. GARDNER. 


| od s 1 cross references. 80 pages. 25s. net. 
By Grorce H. Martin, M.A., F.C.S., and Euuis Jones, M.A., Science | |... 14000 definitions anc : 
Masters, Bradford Grammar School. With an Introduction by Prof. | (THE MODERN SOAP AND DETERGENT INDUSTRY 


i EN, B.Sc. Ph.D. Ouarto. 2s. 6d. eac A Practical Treatise. By GEOFFREY MARTIN, D.Sc., Ph.D., 
F.1.C., F.C.S., etc. In Three Volumes. Vol. I.—Theory and 
nent 7 of Soapmaking. 400 pages. Over 140 Illustrations. 


| oyal 8vo, clot Vol 36s. net. 
PRACTICAL EXPERIMENTS IN. ULTRAVIOLET RADIATION. 
HEAT AND LIGHT | Its Properties, Production, Me:z pe and Applications. By 


M. LUCKIESH. 268 pages. 12 plates. 21s. net. 
Containing over 120 typical experiments, all carefully explained, for use | | TECHNICAL METHODS IN ANALYSIS OF METALLURGI- 
in school laboratories, or a first —_ in technical colleges. | CAL AND ALLIED PRODUCTS 
By W. St. B. Grirrirn, B.A., B.Sc., Yok Ig Pd of Friars School, = W. W.. SCOTT. in Collaboration with Eminent Specialists. 
Bangor, and P. T, Petrig, M.Sc., A.M.1 Lecturer in Mechanical 0 pages, 150 Illustrations, and 2 Coloured Plates. 42s. net. 


| 
| 
Engineering at the Victoria University of = anc achester. With Diagrams. | THE DIESEL ENGIN 
Crown 8vo. One Vol., 4s. 6d. ; or in Two Parts—Heat, 28s. 6d. Light, | sy G. JAMES WEL LS, Wh.Sc., <. M.Inst.C.E., M.1.Mech.E. 
S. | and A. J. WALLIS-TAYI ER, C.E., A.M.Inst.C.E. 350 pp. 


| 139 Illustrations. Sixth Edition. 15s. net. 
PHYSICS AND CHEMISTRY OF MINING. 
AN INTRODUCTION TO PRAC-) By T. H. BYROM, F.LC., F.C.S., etc. Fifth Edition, enlarged 
| by 4 Additional Chapters, 15 Microphotographs and other Illus- 
TICAL QUANTITATIVE ANALYSIS. trations. 248 pages, with Illustrations. 6s, net. 


By H: P. H M.A., late Assistant Master a by School. — 
With n | Complete Catalogue post free on application. 


Crosby Lockwood & Son, Connon BC. 


AN INTRODUCTION TO QUALITA- | 
TIVE ANALYSIS. | 


By H. P. Hicuton, M.A. With Diagrams. Crown 8vo. 4s. 


PLANE GEOMETRY FOR SCHOOLS D | S C O V FE R Y 
By T. A. Beckert, M.A., and F. E. Ropinson, M.A., Mathematical 


| 
Masters at St. Paul’s School. In Two Parts. Crown 8vo. 5s. each. | 
} 
| 


ILLUSTRATED i 


SOLID GEOMETRY, INCLUDING ||| THE POPULAR MONTHLY 
HE MENSURATION OF SURFACE 
SOLIDS. AND | JOURNAL OF KNOWLEDGE | | 


Monthly 


By R. S. Heatu, D.Sc., formerly Professor of Mathematics and Vice- | 
Principal of the University of Birmingham. | 
Fifth Edition, Enlarged Crown 8vo. 4s. | We will send a free specimen copy 


ELEMENTARY CALCULUS of “Discovery” to anyone anywhere. 


By C. H. P. Mayo, M.A., formerly Senior Mathematical Master at It is a L esapeed worth reading, worth 
Harrow School. Crown 8vo. With numerous Diagrams. tos. supporting and worth recommending 


to your friends. Just send us a post- 
SCHOOL STATICS. card with the address. 
By W. G. Borcuarpt, M.A., B.Sc. With or without Answers, 7s. 6d. 


Articles in the September issue: 
SCHOOL DYNAMICS. THE DISCOVERIES AT TELL EL OBEID. 


C. LEonaRD WOOLLEY. 
THE USE OF THE ULTRA-MICROSCOPE. D. C. Henry, M.A. 
PRACTICAL ARITHMETIC FOR MEASURING THE UNIVERSE. A. ViBERT DoucLas. 


By W. G. Borcuarpt, M.A., B.Sc. With or without Answers, 7s. 6d. 


SCHOOLS. ALCHEMY IN ISLAM. E. J. Houmyaro, M.A., F.I.C. 
By W. G. Borcuarpt, M.A., B.Sc. One Vol., 5s. 6d. Or in Two | SHOOTING THE WIND. J. Rivey, B.Sc. 
Parts, 3s. each. | 


EXAMPLES ONLY, One Vol., 3s. 6d. Or in Two Parts, 2s. 6d. each. 


A KEY Complete, 15s. Or in Two Parts, 7s 6d. each. | AND MANY OTHER ARTICLES. 


Annual Subscription 12s. 6d. post free. 


BENN BROTHERS LTD. 
8 Bouverie Street, London, E.C.4 


COMMERCIAL ARITHMETIC. 
By W. G. Borcuarpt, M.A., B.Sc. With or without Answers, 3s. 6d. 


RIVINGTONS, 34 King Street, Covent Garden, London. 
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NEW EDITION. 
HANDBOOK OF THE BRITISH FLORA 
Eastman 


Revised and brought up to date with Additions by A. B. 


RENDLE, M.A., D.Sc., F.R.S., Keeper of Botany, British 
Museum. A description of the Flowering Plants and Ferns 
indigenous to or naturalised in the British Isles. By 
GEORGE BENTHAM, F.R.S., with Additions by Sir J. D. 
Hooker, C.B., G.C.S.L, F.R.S. Crown 8vo. Pp. 
lxi+606. Price 12s. net. Seventh Revised Edition. 


ILLUSTRATIONS OF THE BRITISH 
FLORA 


A series of 1321 Wood Engravings, with Dissections of British 


Plants, drawn by W. H. Fircu, F.L.S., with Additions 
by W. G. Smiru, F.L.S., and others, forming an Illus- 
trated Companion to Bentham’s ‘‘ Handbook of the British 
Flora” and other Floras. Crown 8vo. Price 12s. net. 


FLORA OF THE MALAY PENINSULA 


By 


late Director of 
With Illus- 


Henry N. Riptey, C.M.G., F.R.S., 
Gardens and Forests, Straits Settlements. 
trations by J, HUTCHINSON, F.L.S. 
Vol. I. £3:38. Vols. II, III. £2: 2s. each net. 
To be completed in 5 Vols. 


L. REEVE & CO., LTD., 
6 HENRIETTA STREET, COVENT GARDEN, 


LONDON, W.C.2. 


Panchromatic Film 


For photomicrographs of stained 
sections use Eastman Panchromatic 
Film. The Film is colour-sensitive 
to a high degree and when used 
with Wratten Filters complete 
control of the rendering is obtained. 
In addition the Film is_ light, 
unbreakable and easy to handle. 


Full particulars from 


Kodak Ltd. (Wratten Division), 
Kingsway, London, W.C.2 


J. POOLE & CO. 


NEW & SECOND-HAND 


BOOKSELLERS 


86 Charing Cross Road, London, W.C.2 


ESTABLISHED 1854 


SCIENTIFIC AND EDUCATIONAL 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


Foyles will buy it.—A single volume to a library. 
Expert valuers sent any distance. 


That Book you want! 


That Book you do not want! 


FOYLES, 121 Charing Cross Road, London. 


_ FIRTH STAINLESS STEEL 


Owing to its remarkable non-corrosive properties, is 
being used extensively (especially for service in 
Tropical Climates) in the manufacture of 


SCIENTIFIC APPARATUS, MIRRORS, 
DENTAL, SURGICAL AND DRAWING INSTRUMENTS 


THOS. 


FIRTH & SONS, LTD., SHEFFIELD 


See our display of Stainless Steel Dental and Surgical Instruments at Stand No. 8, 
Avenue 8, Bays 21/22, Palace of Engineering, British Empire Exhibition, Wembley. 
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GRIFFIN’S NEW BOOKS 


and Important Revised Editions. 


(NOTE: All Prices are Net, Postage Extra.) 


2s, 


Just Ready. Second Edition. Revised throughout and greatly enlarged. In Medium 8vo, Cloth. Pp. i-xv +730. : 2s 


REFRACTORY MATERIALS: THEIR MANUFACTURE AND USES 
By ALFRED B. SEARLE. 

CONTENTS.—The Raw Materials—Manufacture of Firebricks from Clay—Silica Firebricks—Basic Bricks (Magnesia, 
Dolomite, Lime, Baryta, Basic Slag and Zirconia)—Bauxite, etc., Bricks—Carbon Bricks—Bricks made of Chromite or Lron 
Ore—Carbide and Carboxide Bricks—Refractory Blocks, Slabs, or Hollow Ware—Saggers—Muffles—Crucibles, Scorifiers,“and 
Cupels—Glass House Pots—Retorts—Fused Silica Ware—Refractory Porcelain—Refractory Mortars and Cements—Selection 
and Application of Materials—Testing—Specifications—Index. 


IN TWO VOLUMES, SOLD SEPARATELY. 


THE METALLURGY OF STEEL. By F. W. Hakrsorp and J. W. HALL. 


VOLUME I. Seventh Edition. Thoroughly VOLUME II. Seventh Edition. Revised throughout. 
Revised throughout. Pp. i-xii+545. Fully Illustrated. 32s. Reset. Pp. i-xv+553. Fully Illustrated. 32s. 
By F. W. HARBORD, A.R.S.M., etc. By J. W HALL, M.|Inst.C.E., ete. 
An enlarged and excellently revised edition.” —-/ngineering. “The standard British work.”—Fngineer. 
JUST PUBLISHED. In Medium 8vo, Cloth. [In Cloth. Revised, Enlarged, and Re-v ritten. 
Fully Illustrated. Pp. xv+239. 215. Fully Illustrated. 21s. 
Its Metallurgy, Properties and Uses. MMILLAN, 
By NORMAN F. BUDGEN, Ph.D., M.Sc. | 
‘A most valuable encyclopadia as well as a guic ing text- 
Detailed Prospectus post free on application. Metal Lic 
Third Edition. With 195 Photomicrographs, Diagrams, | In Medium 8vo, Cloth. | Pp. i-ix + 238. With 66 Illustrations, 


and Figures. tos, 6d, including 10 Plates. 253s. 


THE MICROSCOPIC ANALYSIS OF METALS LOW TEMPERATURE CARBONISATION 


| 
By FLORIS OSMOND. Edited by J. E. STEAD, D.Met. | By S. N. WELLINGTON, A.M.LE.E., F.C.S 


Revised by L. P. SIDNEY. and W. R. COOPER, M.A., B.Sc 
This remains supreme.”—C/hemical World. very valuable and useful hook.” —agineer. 


JUST PUBLISHED. Second Edition. Cloth. Pp. i-xix+732. ‘Thoroughly Revised throughout. Reset. 
With new Textile Patterns, printed for this book. £3: 3s. 


THE PRINCIPLES AND PRACTICE OF TEXTILE PRINTING 
By EDMUND KNECHT, Ph.D., M.Sc., F.1.C., and J. B. FOTHERGILL. 
CONTENTS. —Introduction—Methods of Printing—Preparation of Cloth for Printing—Preparation of Colours for Printing — 
Treatment of Goods after Printing—Mordants, etc. —Styles of Printing-—Finishing of Printed Calicoes—W ool Printing—Silk and 
Half-silk Printing —A ppendix—Index. 


Reset throughout. Pp. i-xvi+ 336. 12s. 6d. Fully Illustrated. ats. 
INKS : THEIR COMPOSITION & MANUFACTURE | PRACTICAL STUDIES FOR PAPER MANUFACTURERS 
By C. AINSWORTH MITCHELL and T.C. HEPWORTH. | By SHELDON LEICESTER. 
**No one using or dealing in inks can afford to be without this.” ** A readable and suggestive book which will be welcomed by all users 
Chemical Trade Journal. of paper.” —Papermakers M. Journal. 


In Crown 8vo, Cloth, Third Edition, Revised. | In Medium 8vo, Cloth. Pp. i-iii+ 362. 


JUST READY. Third Edition. Revised throughout and largely re-written. Fully Illustrated. 25s. 
CALCAREOUS CEMENTS: THEIR NATURE, MANUFACTURE AND USES 
By GILBERT R. REDGRAVE, Assoc. Inst.C.E., and C. SPACKMAN, F.I.C. 

Detailed Prospectus may be had post free when ready. 


Fifth Edition, Pp. i-xxx+456. Fully Illustrated. 30s. In Cloth, Pp. i-xiii-++ 519. Fully Illustrated. 32s. 
BRIDGE CONSTRUCTION MATERIALS AND THEIR APPLICATION TO ENGINEERING ~ 
By T. CLAXTON FIDLER, M.Inst.C.E. DESIGN. 3y E. A. ALLCUT, M.Sc., and E, MILLAR. 
** Sound, simple, and full."—7he Engineer. Throug shout distinguished by its practical outlook." —Fugineer. 
Second Edition. Pp. i-ix+1141. Fully Illustrated. 455. "In Crown 8vo, Cloth. P p. i-x +337. Illustrated. 15s. 
LUBRICATION AND INDUSTRIAL OIL MINE VENTILATION AND VENTILATORS 
By JOHN ROME BATTLE, B.Sc., M.E. By M. H. HADDOCK, F.G.S. 
“The best modern work on lubrication.” —Petroleum World. **One we can recommend.” —Science and Art of Mining. 


Fourth Edition. Thoroughly Revised. In Three Volumes, With Maps, Plates, etc., £5: 5s. 


A TREATISE ON PETROLEUM 


By SIR BOVERTON REDWOOD, Bart., D.Sc., F.R.S.E. With Foreword*by Sik FREDERICK BLACK, K.C.B, 


“Has been described by an influential oil journal as ‘indisputably the most comprehensive and complete Treatise on Petroleum.’ Nature 


has described it as a perfect example of what a book of reference should be. We, as petroleum technologists, will fully endorse these hoe ons 
Journ. of Inst. of P’etroleum Techno ists. 


London: C. GRIFFIN & CO., Ltd., 12 Exeter Street, Strand, W.C.2 
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Bargains in Government Surplus Stores 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 
Pillars, Heavily Insulated, BS 
and fitted in Solid Polished J 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion. Fitted with removable 
Carrying Handles. 


12-INGH SPARK HEAVY DISCHARGE INDUCTION COILS 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 
Exclusive of Meter. 
Milliamperemeter £3 extra. 


To avoid disappointment send 
your orders early. Only a 
limited number can be sup- 
plied. 


A UNIQUE 
OPPORTUNITY 
FOR 
LABORATORIES 


For further Surplus Bargains send for Catalogue No. 2. 


pepantment LHE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


PLATES AND MOULDED BLANKS 
THE SERVICE OF MANUFACTURERS. 


OF PHOTOGRAPHIC LENSES, 
BINOCULAR GLASSES, ASTRONOMICAL 


DERBY CROWN GLASS co 
Little Chester. DERBY. 


MICROSCOPIC STAINS 


Specially selected for Bacteriological 
and Histological work. 


The B.D.H. Standard Stains are 

tested histologically before they 

ate issued. They can be relied 

upon to give the correct reaction 
for each stain. 


Applications are invited for a copy of our Price List 
and Booklet upon Clinical Pathology 
and the use of Stains. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 
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WH Q N Manufactured by 
High. FILTERPAPERS MAIDSTONE, KENT. 


Ordinary Grades. Extraction Thimbles. 

** Ashless”” Qualities. Black Filter Papers. 

Absorption Blocks. Diffusion Shells. 

Filter ‘* Hats.” Folded Filters. 

Filter Cones. Fat-Free Strips for Milk Analysis. 
Etc. Etc. 


Descriptive Booklet, Price List and Samples on application. 


Obtainable from all Laboratory Furnishers, 
in sealed packages 


IN CASE OF ANY DIFFICULTY IN OBTAINING SUPPLIES OR SAMPLES 
Write the Sole Sales Representatives: 


H. REEVE ANGEL & CO., LTD., 
9 Bridewell Place, LONDON, E.C.4. 


The FLETCHER TROLLEY 


provides a variety of useful 


experiments for the 
Mechanical 
Laboratory. 


G. CUSSONS Lt. 


The Technical Works, 


We are exhibiting at Wembley, Lower Broughton, 


Palace of Engineering, MANCH ESTE R. 
Avenue 3, Bay 4, Stand 256. 


| 
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Books Bought and Sold 


| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


DULAU & CO. LTD. 

Have a large and constantly changing Stock of 
NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MARCARET STREET, CAVENDISH SQuare, LONDON, W.1. 
Established 1792. Libraries Purchased. 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published: Part Il: Mathematics (pp. 128). Part 


Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling . 


(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part VI: Meteorology, Physical Geo- 
graphy. and Comegy. including the Library of the late Prof. 
G. Bonney, F.R.S. 
Messrs. Sotheran are always ready to buy libraries or smaller collections of 
— on exact science, as well as sets of scientific periodicals. They invite 
d in ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LonDON. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD Wohn). The Birds of Great Britain. = coloured 
plates. In the 25 original parts ‘ 4 net. 


LILFORD (Lord). The Birds of the British Isles. First Edition. 7 vols. 
Royal 8vo. 421 coloured etc. Half 
polished red morocco £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


“THE MICROSCOPE,” by Conrad Beck. 


Part I. A Simple Handbook, 2s. 6d. Post free, 2s. 10d. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s R. & J. Beck, Ltd., 
68 Cornhill, London, E.C.3. 


JAMES SWIFT & SON LTD. 


MAKERS OF THE HIGHEST CRADE MICROSCOPES AND ACCESSORIES. 
Contractors to all Scientific Departments of H.M. Government, 


NEW 
“UNIVERSAL TECHNICAL ” 
MICROSCOPE 


Specially cnigeee for Technical Research 
Work of all Kinds. 


strated De scriptiz re Circular post free. 
UNIVERSITY OPTICAL WORKS, 


High-Tension 
Transformers 


For Physical and 
Industrial X-Ray Work. 


Watson’s Oil-Immersed High-Tension Transformers are 
not merely manufactured; they are scientifically de- 
signed and constructed by experienced British workmen 
in our London workshops, and in each instrument is 
embodied the knowledge derived from long experience 
and the careful workmanship of the master craftsman. 

There is no detail which has not received the most 
careful attention and the result is a triumph of engineering 
and scientific skill. 

The Watson Transformer stands up to its job, and 
does it splendidly and unfailingly for hours on end. It 
is never a source of anxiety, but always the source of 
infinite satisfaction. 


May we send you full particulars ? 


WATSON & SONS 


(ELECTRO-MEDICAL) LTD. 


SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 


Telephone : Regent 1227. Telegrams : “* Skiagram, Westcent, London.” 


81 TOTTENHAM COURT ROAD, LONDON, W.1. 


ENIT 


REGULATING RESISTANCES 


FOR LABORATORY USE 


CATALOGUE (SECTION 1) 
OF ALL TYPES POST FREE 


See editorial notice, NATURE, November 17, 1923, p- 737- 


THE ZENITH MANUFACTURING CO. 


(Sole Makers of the ‘‘ZENITH’”’ Patterns) 
Contractors to the Admiralty, War Offiee, Air Ministry, Post Office, L.C.C., &. 


ZENITH WORKS, 
VILLIERS ROAD, WILLESDEN GREEN, LONDON, N.W.2. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. ‘BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


— | 


SETS OF STANDARD THERMOMETERS 
divided to }° and 4° 
With National Physical Laboratory Certificates. 


00:30 


/2 ws. 


High Temperature Thermometers. 


‘0... 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
ga See Editorial Notice, NATURE, April 21, 1923, page 545. 


0 300° 


| 


A 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


* Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarantee that our Thermometers, etc., are British made, they are all marked “* BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


200 


9 


Brass or Steel Protecting Sheaths. 


100 


ANY LENGTH 
2 Ins. TO GFT. 


, *Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 


a Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 


* 
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WHIRLING HYGROMETER 


For the Accurate Measurement of Humidity 


Recommended by the 
Hot and Deep Mines 
Temperature Committee 


Price - - £110 0 
Leather sling case 4s. 6d. 


‘C. F. CASELLA & CO. LTD. 
49-50 Parliament Street, 
London, S.W.1 


An Ideal Pocket Telescope. 


These exceedingly useful instruments are light in weight and compact, 
although the brilliancy of illumination and perfect definition have in 
no way been limited. They are ideal instruments for tourists and sports- 
men, and are constructed on the famous “‘ Nachet’’ System of Prisms. 
Focussing is instantaneous and perfectly rigid by 
means of screw eyepiece. Eachinstrumentis sent out 
complete in best brown solid leather sling 
case and lanyard. Magnification x 8. 35 |- 
Postage and packing free. 


FREE !—to you. : 

An entertaining guide to our famous City, known as the ‘SIGHTS : 
OF LONDON” Booklet. This interesting little volume is quite : 
free, and will be handed to you over the counter at any of our } 
branches, or you may send a post card for your copy. : 


Send for fully Illustrated Catalogue, N.\, of Binoculars, Telescopes, and 
urplus War Stores. Post free on application. 


AITCHISUN 


SCOMPANY 
CONSULTING OPHTHALMIC OPTICIANS 
428 STRAND, LONDON, W.C.2. 
Branches at: 
TRADE wane London, Leeds, Swansea & Canterbury TRADE MARK 
LOOK FOR THE OWL IN THE WINDOW. 


124 x 24x41 cms. 
Length of scale 100 cms. 


LONDON & 


We are exhibiting at the British Empire Exhibition. 


CAMBRIDGE 


WORKS 45.GROSVENOR PLACE 
Head Office - 

Showrooms LONDON, S.W.L 

Conenny -The Cambridée and Paul Instrument Co.of America Inc. Grand Central Terminal New York, 


CAM BRIDGE & Showrooms” 


THE 
CAMBRIDGE 
OPTICAL 
BENCH 


Supplied with four pillars, carrying 
a Fresnel eye~piece fitted with a 
micrometer head reading directly to 
0-005 mm., a slit with self-centring 
adjustment, Fresnel bi-prism, lens 
holder, electric incandescent lamp 
and gas burner; together with seven 
slides for diffraction experiments. 
Delivery can be made from stock. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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JUST PUBLISHED. 


THE THEORY 
AND APPLICATION OF 


COLLOIDAL BEHAVIOR 


Edited by RoBeEkr H. BoGuE, Director of Re- 
search for the Portland Cement Association ; 
Chemistry, 
Chapters contributed by the 
foremost authorities in each division of the sub- 

Chemical Series. Two 


formerly Associate Professor of 
Lafayette College. 
ject. /nternational 
volumes (not sold separately), 850 pages, 54 x 8, 
tllustrated, 


Thirty-four widely-known authorities present 


in this work a thorough treatment of the theory 


of colloidal behavior and of the actual applica- 
tions of colloid chemistry in industry. Volume 
I. discusses heterogeneous equilibria, surface 
kinetics, adsorption and catalysis and structure. 
Volume II. takes up the application of colloidal 
behavior to mineral products, vegetable pro- 
ducts and animal products. 


Price 40s. net per set. 


.*, Particulars of Contents sent on request. 


McCRAW-HILL PUBLISHING C0., LTD., 


6 & 8 BOUVERIE STREET, LONDON, E.C.4 


This instrument 
plied 

metric 
ate absorption 


MONOCHROMATIC ILLUMINATOR 
OR INFRA-RED SPECTROMETER 


complete with 


Attach- 


measurements. 


See Editorial Notice (emtoaying a diagram of the 
Optical System), NATURE, July 22, 1922, p. 129. 


Full particulars from the Makers : 


BELLINGHAM & STANLEY Ltd. 


71 HORNSEY RISE, 
LONDON, N.19. 


Tel. Hornsey 2270. 


can now be sup- 
Photo- 
ment for accur- 


Chance’ 
Resistance 
Laboratory 
Glassware 


To satisfactorily with- 
stand the exacting work 
to which it is stbjected, 
Laboratory Glassware 
must be of the highest 
quality possible. 

Chance’s Resistance 
Laboratory Glassware 
zs of the finest quality 
obtainable. That it is 
made by the oldest and 
one of the largest glass 
manufacturers in the 
Kingdom is in_ itself 
sufficient guarantee of 
its merit—but additional 
proof of its superiority 
is furnished by the 
National Physical 
Laboratory Report, 
which details how 
Chance’s Glassware 
recently enhanced its 
reputation during a 
series of exhaustive tests 
for heat resistance and 
chemical action. 

If you have not already 
seen a copy of the 
N.P.L. Report, ask us 
to mail you one. 


Nore. — Chance’s  Glass- 
ware ts obtainable from 
any Wholesale Deaier, but 
iy any difficulty is expert- 
enced in supply, please 
wrile us. 


CHANCE BROTHERS 
& CO. LIMITED 
GLASS WORKS 

SMETHWICK, BIRMINGHAM. 
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UNIVERSITY OF THE 
WITWATERSRAND, JOHANNESBURG 


CHAIR OF ELECTROTECHNICS. 


Applications are invited for the CHAIR OF ELECTRO’ a> 
vacant through the retirement, under superannuation, of Professor H. J. S 
Heather. 

L SALARY.—-£1000 per annum, rising by annual increments of £50 to 
1100, 

Transrort.—Allowance of £60 towards passage expenses, together with 
free first-class ticket from Cape Town to Johannesburg. Half salary during 
voyage. 

Conprrions.—The appointment is full-time, and subject to the regu- 
lations of the University. Duty is to be assumed on March 1, 1925. 

Applications with copies of testimonials, all in quintuplicate, should be 
lodged with the Secrerany, Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W.C.2 (from whom further 
particulars an.: forms of application may be obtained), not later than 
September 30, 1924. 


HARPER ADAMS AGRICULTURAL 
COLLEGE, 
NEWPORT, SALOP. 


The Governors will shortly proceed to make the following appointments 
for the purposes of Advisory Work in the West Midland Province (Shrop- 
shire, Staffordshire, and Warwickshire). 

ADVISORY ECONOMIST.—Salary £450 per annum. 

ADVISORY CHEMIST.—Commenci ing Salary, £300 per annum. 

Superannuation benefits in each case under the Federated Universities 
Scheme. 

Applicants must possess a degree of a British University, and preferably 
some agricultural experience. 

Further particulars obtainable from The Pkincipat, H.A.A.C., Newport, 

Salop, to whom application with copies of three recent testimonials should 
be sent not later than September 30, 1924. 


THE EGYPTIAN GOVERNMENT. 
MINISTRY OF EDUCATION. 
SCHOOL OF MEDICINE. 
WHOLE-TIME LECTURER IN CHEMISTRY. Pay L.E.500 


a year in the grade L. E.240-600. Contract for three years. 

‘Applic ations are invited from Egyptians only for this vacant post. 

‘The holder of this post is expected to devote his whole time to teaching 
and research. 

Applications must be accompanied by que alifications, details of research 
work, former teaching posts and testimonials, and be addressed to the 
Direcror, School of Medicine, Cairo, Egypt. They should reach him 
before October 10, 1924. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


The Department requires the services of an ASSISTANT at the British 
Museum Laboratory for Research in connexion with the cleaning and 
restoration of museum exhibits. Candidates must be honours graduates in 
Chemistry, with good research experience. A wide general knowledge of 
chemistry is of first importance. Interest in archeology aud uining in 
mycology would be additional qualifications. Salary offered, £350 “per 
annum inclusive ; but a higher salary would be paid to a specially qualified 
candidate. 

Preference will be given, other things being equal, to ex-service men. 

Applications should be made not later than October 11 to the SECKETAKY, 
Department of Scientific and Industrial Research, 16 Old Queen Street, 
Westminster, S.W.1, on a form to be obtained from the Department. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


TWO JUNIOR ASSISTANTS are required for the NATIONAL 
PHYSICAL LABORATORY. Candidates must be honours gr 
in Physics or Electrical Enginec ring. Scale of Salary, £175-4£15-4 
annum, plus usual Civil Service Bonus. Present initial pay, £272 :9s. 
Superannuation provision will be made under the Federated Pol a ation 
System for Universities, by a contribution of approximately 10 per cent. of 
salary from the Department and 5 per cent. from the officer. 

Preference will! be given, other things being equal, to ex-service men. 

Applications must be ma ade ona form to be obtained from the Laboratory, 
and must be received by The Direcror, National Physical Laboratory, 
Teddington, Middlesex, not later than September 27. 


UNIVERSITY COLLEGE OF THE SOUTH-WEST 
OF ENGLAND, EXETER. 


Applications are invited for the post of ASSISTANT-LECTURER IN 
Mz N I HEMATICS, Preference will be given to a candidate well qualified 
in Applied Mathematics. Initial salary {250-4330 per annum, according 
to experience. 

Particulars as*to duties will be supplied by the undersigned, to whom 
application (two copies) should be addressed as soon as possible, and in any 
case not later than September 30, 1924. 


A. K. WOODBRIDGE, Registrar. 


September 10, 1924. 


BOROUGH POLYTECHNIC 
INSTITUTE, 
BOROUGH ROAD, LONDON, $.E.1. 
HEAD OF CHEMISTRY DEPARTMENT. 


‘The Governers invite applications for the above-named post from gradu- 
ate candidates 30-to 45 years of age. Salary: London Burnham Scale 
Class III. Head of Department. Preference to candidates with good 
industrial expe rienc €. 

‘orms of application and particulars of the appointment may be obtained 
by sending stamped addressed foolscap envelope to the undersigned. 


J. W. BISPHAM, Principal. 


STEWARD OF PHYSICS 
DEPARTMENT 


wanted at Birkbeck eee: Oeerey of London), Breams Buildings, 
Fetter Lane, London, E.C.4. Wages, £4 per week. For particulars 
apply to the SECRETARY. Agplicetions: not later than Monday, September 29. 


By Direction of the Commissioners of H.M. Works and Public Buildings. 


MESSRS. HORNE & CO. 
beg to call attention to 
the following items 
which will be included in their Sale on September 30 
at the 
GOVERNMENT INSTRUCTIONAL FACTORY, TOTTENHAM. 
Chlor, U and Calcium Tubes, Filter and College Pumps, Thistle Funnels, 
Hydrometer Shells, Spirit Thermometers, Quantity Bulbs, Traps, etc., 20 - 14 
Bellows, Blow Pipes, Benches, ‘Time Recording Clock, and Bent Steel Sate. 
Catalogues of Messrs. Horne & Co., Auctioneers and Surveyors, Crow: 


Court, Cheapside, E.C.2. Telephone, Central 9645. 


Applications are invited for the post of 
PROFESSOR OF ECONOMICS at The Imperial Coilege of Tropical 
Agriculture in Trinidad, salary £600, rising by £25 to £30: ) per annum. 
Special attention will be paid to Candidate's qualifications in Mathe- 
matics and Agriculture. Full particulars regarding the College may be 

obtained from AtLGERNON AspiNALL. C.M.G., Secretary, 14 Trinity 

Square, London, E.C.3, to whom applications should te addressed. No 

personal interviews in first instance 


CHEMIST, Ph.D., age 23, requires Research 


or ‘Teaching Post in Physical or Agricultural Chemistry. Box No. 2 
N » 
c/O NATURE. 


SCIENTIFIC AND GENERAL TRANS- 


LATION from French, Spanish, German, Portuguese, and Italian 
J. H. Taytor, A.R.C.S., B.Se., 128 Salcott Road, 5.W. 11. 


THE GENERAL DISCUSSIONS OF 
THE FARADAY SOCIETY. 


The SECRETARY will send on application the latest list of available 
REPRINTS.—oc Great Russell Street, London, W.C.1. 


“THE MICROSCOPE,” by Conrad Beck. 
Part I. A Simple Hand’,ook, 2s. 6d. Post “- 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s) R. & J. Beck, Ltd., 
68 Cornhill, London, E. ¢. > 


ACCURATE CHEMICAL THERMOMETERS. 


—Special offer, a few each only. -10 to roo C. in yy° Milk Glas 
Scales, best quality, 8/6 each. Beckman Thermometers, with auxiliary 
scale, ae C., 17/6 cach. Approval. CHEELD, CHESHAM. 
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THE 


IMPROVED 


“PEANDAR FORTINETTE” 
STANDARD BAROMETER 


This Barometer has been designed 
to meet the requirements of 
Chemical Laboratories, Gas 
Works, Private Observers, 
Colleges, etc., for an instrument 
giving exact readings at a 
moderate cost. The Frame, 
which is made of solid drawn 
brass tube, is enamelled black 
and finished in the very best 
manner, and is mounted on a 
polished oak board, with brackets 
for adjustment, and opal glass 
reflectors behind the scales and 
glass cistern. Each instrument 
is engraved The Improved 
“ Peandar Fortinette ” Standard 
Barometer. 


“PEANDAR™ 


BORE OF TUBE - ‘25-inch 


The Scales are engine-divided, 

and engraved on the brass body 

to ‘05 inch and | millimetre, and 

read by the verniers to ‘002 inch 

and ‘05 mm., and are protected 
by an air-tight glass cover. 


The Thermometer has _ both 
Fahrenheit and Centigrade scales, 
and is protected by a metal frame. 


Price, complete as_ illustrated, 


£7 7 0 


National Physical Laboratory 
Certificate - £2 2 O extra. 
Sent Carriage Paid, and safe 
delivery guaranteed, within the 


United Kingdom. 


uaxrrs PASTORELLI & RAPKIN L?: 
46 HATTON GARDEN, LONDON, E.C.1 


Actual Manufacturers of BAROMETERS, THERMOMETERS, BAROGRAPHS, 
THERMOGRAPHS, HYGROGRAPHS, RAIN GAUGES, HYDROMETERS, etc. 


PRICE LISTS POST FREE ON APPLICATION. 


Any instrument sent on approval if desired. 


Telegrams—“ Rapkin, London.” 


ESTABLISHED 1750. 


Telephone—Holborn 1981, 
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is MACMILLAN’S NEW AND RECENT BOOKS. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 


= A LONG LIFE’S WORK: An Autobiography. By SIR ARCHIBALD GEIKIE, O.M,, _ 
a K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait. 8vo. 18s. net. = 
“ ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. spy : 
3 W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. a 
Third Edition. With 370 Illustrations ; pp. xxxvi, 697. 8vo. 25s, net. 


NATURE.—<* Ina rapidly developing subject like prehistory it is impossible to say that the last word has been written, 
but it can safely be prophesied that, in this revised and up-to-date form ‘ Ancient Hunters’ will be for many years to come an 
essential feature on every specialist’s bookshelf, and will remain the best book to recommend to the thoughtful non-specialist 
reader interested in the subject.” 


A DICTIONARY OF APPLIED PHYSICS. Edited by sir RICHARD GLAZEBROOK, 
K.C.B., D.Sc., F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3: 3s. net each. The set of 
five volumes, £14: 14s. net. 

Vol. I. MECHANICS—ENGINEERING—HEAT. Vol. IV. LIGHT, SOUND, and RADIO- 
» Il. ELECTRICITY. LOGY. 


II. METEOROLOGY, METROLOGY, and » V. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


*,* Full descriptive Prospectus post free on application. 


; RICE. By EDWIN BINGHAM COPELAND, Professor of Plant Physiology and Dean of the College 
% of Agriculture, retired, University of the Philippines, author of “ The Coco-nut.” With Plates in 
a Colour and other Illustrations. 8vo. 20s, net. 


BULLETIN OF THE IMPERIAL INSTITUTE.—“ Professor Copeland is to be congratulated on utilising his al 
retirement to such good effect in producing this excellent treatise on what he rightly calls ‘ the world’s greatest crop.’ ” : 


’ OUTLINES OF FUNGI AND PLANT DISEASES FOR STUDENTS AND 
PRACTITIONERS OF AGRICULTURE AND HORTICULTURE. r. 
BENNETT, B.Sc, (Lond.), Assistant Lecturer in Agricultural Botany, Department of Agriculture, 
The University, Leeds. Illustrated. Crown 8vo. 7s. 6d. net. 


EXTINCT PLANTS AND PROBLEMS OF EVOLUTION. sy pUKINFIELD H. 


SCOTT, LL.D., D.Sc., F.R.S. With 63 Figures and a Frontispiece. 8vo. tos. 6d. net. 


THE PHQ:N/IX.—‘‘The book is exceedingly well written, and though by no means a ‘popular’ work many 
besides students of Botany will doubtless find an interest in tracing back through its pages the fascinating story of how the 
vegetation of past epochs has been reconstructed out of fragments in rocks, and of how one flora may have been derived 
from another. The work is well illustrated by numerous photographs, drawings, and restorations, many of which are 


here seen for the first time.” 
a SOILS AND CROPS. By JOHN H. GEHRS, B.S., M.S., Head of Department of Agriculture, 
is South-east Missouri State Teachers College, Cape Girardeau, Missouri. Illustrated. Crown 8vo, 
6s. 6d. net, 


! THE ELEMENTS OF CO-ORDINATE GEOMETRY. ByS.L. LONEY, M.A. Crown 
* 8vo, Complete. (Parts I. and II.) 12s. Just published. Part I. Cartesian Co-ordinates. 7s, 
* Key, tos, net. Part II. Trilinear Co-ordinates, etc. 6s. Key, 7s. 6d. net. Just published. 


AN INTRODUCTION TO THE PRACTICE OF CIVIL ENGINEERING. ®y 
E. E. MANN, M.Sc., Assoc.M.Inst.C.E., Senior Lecturer in Engineering at the University College, 
Southampton. Illustrated. Crown 8vo. 7s. 6d. net. ‘ 


A SHORTER SCHOOL GEOMETRY. »®y H. S. HALL, M.A., and F, H. STEVENS, 
M.A. Crown 8vo, Part I., 2s. 6d. (Ready). Part II., 2s, 6d. (shortly). Complete, 4s. 6d. (shortly). 


*,* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2. 
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RELAYS 


FOR 


THE HERBERT SMITH 
REFRACTOMETER 


For determining the Refractive Indices 
of Gem Stones and Minerals, and ap- 
proximately of Liquids and Fats. The 
Scale gives the Indices without calcula~ 
tion to ‘01 and by estimation to -001. 
Theinstrumentwillaccommodate 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 


; either large or small specimens. Price - - £8:10:0 
7 The H.S. Refractometer, in case REVOLVING FANS FOR AIR CIRCULATION 
4 complete with pamphlet . -£910 0 . 


Case containing the necessary refract- 
ing liquid in two dropping bottles. 015 O 


Descriptive Pamphlet containing 
complete tables of the physical 


characters of gem stones and index Reliable Regulation within y's° Cent. 
to their varieties, by Dr. Herbert 


Smith . post free O 2 6 BAILY, GRUNDY & BARRETT LTD. 
JH. STEWARD, LTD. 


406 &45Z Strand ° London, W.C.2 Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 


Rausch 


MICROSCOPES 


for all requirements 
Also 
MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, COLORI- 
METERS, HAAEMOGLOBINOMETERS, Etc. 


Full particulars on application. 


Bausch & lomb ()ptical ©. td, 


Contractors to British, Indian, Colonial and Foreign Governments. 


37-38 HATTON GARDEN, 
LONDON, E.C.1. 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 


FFS MODEL 


Our instruments may be obtained through all Dealers, 
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MACMILLAN’S SCIENCE MONOGRAPHS. 


Svo. 


HE aim of these volumes is to provide a medium through which 

investigators who have made substantial contributions to the 
advance of Science in particular directions may bring together their 
results and conclusions and discuss them in connection with the 
related work of others. 


STABILITY IN AVIATION. An Introduction to Dynamical Stability as applied to the 
Motions of Aeroplanes. By G. H. BRYAN, Sc.D., F.R.S., Professor of Pure and Applied 
Mathematics in the University College of North Wales, a Fellow of Peterhouse, 
Cambridge. Illustrated. 6s. 6d. net. 


STUDIES IN TERRESTRIAL MAGNETISM. by c. CHREE, M.A., F.RS., Sc.D. 
(Camb.), LL.D. (Aberdeen), Superintendent of Kew Observatory; Late Fellow of King’s 
College, Cambridge ; Ex-President Physical Society of London, Illustrated. 6s. 6d. net. 


THE COTTON PLANT IN EGYPT: STUDIES IN PHYSIOLOGY AND 
GENETICS. By Dr. W. LAWRENCE BALLS, F.R.S, Fellow of St. John’s College, 
Cambridge ; Membre de l'Institut Egyptien. Illustrated. 6s. 6d. net. 


RESEARCHES IN MAGNETO-OPTICS. With Special Reference to the Magnetic 
Resolution of Spectrum Lines. By P. ZEEMAN, Sc.D., Ph.D., D.Sc., For.Mem.R.S., Nobel 
Laureate ; Professor of Experimental Physics in the University of Amsterdam. _ Illustrated. 


7s. 6d. net. 
STUDIES IN WATER SUPPLY. By Sir A. C. HOUSTON, D.Sc., M.B., C.M., Director 


of Water Examination, Metropolitan Water Board. Illustrated. 6s. 6d. net. 


STELLAR MOVEMENTS AND THE STRUCTURE OF THE UNIVERSE. 
By A. S. EDDINGTON, M.A. (Cantab.), M.Sc. (Manchester), B.Sc. (Lond.), F.R.S., Plumian 
Professor of Astronomy, University of Cambridge. Illustrated. 7s. 6d. net. 


TPANSPIRATION AND THE ASCENT OF SAP IN PLANTS. by HENRY 
H. DIXON, Sc.D., F.R.S., University Professor of Botany in Trinity College, Dublin ; Director 
of Trinity College Botanic Gardens. Illustrated. 6s. 6d. net. 


THE MUTATION FACTOR IN EVOLUTION: WITH PARTICULAR 
REFERENCE TO CENOTHERA. By R. RUGGLES GATES, Ph.D, F.LS, | 


Professor of Botany, King’s College, London. Illustrated. 12s, 6d. net. 


SCIENCE PROGRESS.—*“ Messrs. Macmillan’s excellent series of Science 
Monographs.” 


ELECTRICAL REVIEW.—“ Macmillan’s Science Monographs now occupy 
an important place in our scientific literature.” 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 


MACMILLAN & CO., LTD., LONDON, W.C.2. 
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LABORATORY EQUIPMENT 


Those interested in the fitting of a new laboratory or the 
extension or rearrangement of existing labs., are invited to com- 
municate with us. We are specialists in the making of 
benches, fume cupboards, and all types of furniture, and 
hold large stocks of laboratory water and gas fittings, 
sinks, etc. 
to clients’ own prepared schemes. 


BROWN & SON 
Laboratory Fitters 
ALEMBIC WORKS, WEDMORE STREET 
LONDON, N.19. 


Plans and lay-outs submitted, or estimates given | 


JOURNAL OF 
THE ROYAL STATISTICAL SOCIETY. 
Vol. LXXXVII. Part IV. 
Price 7s. 6d. 


New Series. 


July 1924. 


CONTEN'S. 
“The Vital Statistics of Sweden and England and Wales: an Essay 


in International Comparison.” By Major Greenwoop, F.R.C.P. 
(With Discussion.) 
Sample: an Experiment and its Results.” By Jon» 
(With Discussion.) 
| 
| **Untried Methods of representing Frequency.” By Prof. F. Y. EpGE- 
F.B.A. 
of India, rg2t By Sir J. A. Baines, C.S.1. 
Annual Report of the Council. 
Proceedings of the Ninetieth Annual General Meeting. 
Reviews of Books. Current Notes. 
Roya Sratisricat Society, 9 Adelphi Terrace, W.C.2. 


CHEMICAL 
APPARATUS 


AND 
CHEMICALS 


Lists free on 
application 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 


CHEMICALS Organie & Inorganie 
VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 


Flasks, Beakers, Test Tubes, Reagent Bottles, Funnels, 
Poreelain, Basins and Crueibles, Filter Papers, ete., and 
GRADUATED APPARATUS 


ADLARD & SON & WEST NEWMAN 


SCIENCE & GENERAL PRINTERS 


Home and Export. 


23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RiIvLey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


(LABORATORY 


NEW 
ELECTRIC LAMP 
DESIGNED BY A MICROSCOPIST FOR 

EVERYDAY USE IN THE 
LABORATORY :— 
COMPLETE ADJUSTMENTS. 


GID 
LOW ttl (2) 
RUBBER SHOD. 
Write for Leaflet, M.9, and for details of 12 
other specialities, or call and test : 


(Puone Mayrarr 3111), 310-312 Recenr Sr. 
Lonpon, W.1. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms quoted to the Trade, 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 
LONDON, N.18. 


Electrical, Magnetic, Optical ont 


| Sree. 
| Lenses, Prisms, Mirrors, and all Artists’ 


6d. post free. 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published: Part II: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part V1: Meteorology, Physical Geo- 
graphy, and oo including the Library of the late Prof. 
T. G. Bonney, F.R.S. 


Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals, They invite 
correspondence in connexion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDiLLy, W.1, LONDON. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD (John). The Birds of Great Britain. 5 vols. Folio. 367 coloured 

plates. In the 25 original parts ; £28 net. 

LILFORD (Lord). The Birds of the British tides First Edition. 7 vols. 
oyal 8vo. 


421 coloured plates by Thorburn, Keulemans, etc. Hal 
£60 net. 


polished red morocco 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


SCIENTIFIC APPLIANCES 
aratus, Dynamos, 


DALE & HOLLINS 
A 
Motors, Insulated Wires, Batteries, Relays, W RE: ESS RADIC 
Parts and Fittings, Crystals, Valves, bloom Condensers, New 
Duros Accumulators, do not wear out, Electric Clocks, many 
new articles. New List 


Materials and 

Drawing Instruments. Large stock of good Second-hand 

Blectrical and Scientific Instruments. Jilustrated List 

See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 Avenue, Lonpon, W.C.1. 


For reports of the Toronto 
Meeting of the _ British 
Association see NATURE 
of August 9 and following 
weeks. 


| ifs 
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Vill 


CALCULATOR 


re 28 Although the Calculator only measures 
y 4 6” when closed—and can be carried in 
4 the pocket without fear of damage—the 


Go? scales are 66” long, and give results accur- 
a ate to four or five significant figures. 

of 4 Model N. is of the greatest use for dealing 
a with calculations of money —multiplication, 

f division, percentage, etc. For technical 
calculations—such as enginzers’ problems — 
models K. and L. are invaluable on account 
of their high degree of accuracy. 

Price 21s. (Post Free) 
Colonial Price 21s. 91. (Post Free) 
Foreign Price 22s. (Post Free) 
Write for illustrated folder “*H” 

& Sole Manufacturers 


CARBIC LIMITED 
51 HOLBORN VIADUCT, LONDON €.C.I. 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, Vec., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Pine Jewels or Plate also purchased or valued. 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, 
BIRKENHEAD. 


GLEW’S SCINTILLOSCOPE 
(PaTenT) 

HOWS a magnificent display of scintil- 
lations, showers of sparks, direct from the 
mineral Pitchblende, Radium, Polonium, 

Uranium, Thorium, or any radio-active substance, 
even an Incandescent Gas Mantle contains sufficient 
Thorium to excite the very sensitive screen of the 
Scintilloscope, which is far more sensitive than 
the Spinthariscope. The Scintilloscope rivals 
the most delicate Electroscope as a detector of 
Alpha rays. 


The eye sees an inexhaustible shower of stars of white light, giving a very 
realistic idea of the ceaseless activity of these marvellous substances which 
are producing the terrific bombardment causing this beautiful display. 

GLEW’S SCINTILLOSCOPE, Superior Lens, with Extra-sensitive 
Radium and Pitchblende Screens, giving brilliant effects. Complete, 7/6. 
Post free, U.K. Foreign Postage extra, weight 2 ounces. 


Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7/6 each, according to size. 


F. HARRISON CLEW (Parenree), 156 CLAPHAM RoaD, LONDON, S.W.9. 


e1tz 


MICROSCOPES and ACCESSORIES 
MICROTOMES, HAEMACYTOMETERS 
PHOTOMICROGRAPHIC APPARATUS 

DISSECTING STANDS, 
STAGES and LENSES 
MICRO-PROJECTION APPARATUS 
EPIDIASCOPES 
PRISM BINOCULARS, Etc. 


Catalogues and particulars post free. 


“MICCA” MICRO-CAMERA ATTACHMENT 


For plates 6 x 4) cms. 


This attachment will fit into the draw-tube of any standard 
microscope. Its light weight (8 ozs.) permits the usual ad- 
justment of the draw-tube. The image may be accurately 
focussed by the side observation tube and viewed up to and 
during the period of exposure. 

Price, with two single dark slides and one eyepiece, 


£9:16:0 


OGILVY & CO. 


(British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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FIVE NEW BOOKS 


Just Published 


THE “CHEMICAL AGE” 
DICTIONARY OF CHEMICAL TERMS 


COVERING ORGANIC, INORGANIC, PHYSICAL, ANALYTICAL AND BIO-CHEMISTRY, IN- 
CLUDING RADIO-ACTIVITY AND SUB-ATOMIC THERMO-DYNAMICS, PHYSIOLOGICAL 
AND PHARMACOLOGICAL CHEMISTRY, ELECTRO-CHEMISTRY AND COLLOIDS. 

Crown 4to. Price 16s, net. 


THE SYNTHESIS OF NITROGEN 
RING COMPOUNDS 


CONTAINING A SINGLE HETERO-ATOM (NITROGEN) 
By CECIL HOLLINS, B.Sce., A.I.C. 
With an Introduction by Professor J. B. COHEN, F.R.S. 


This book breaks entirely new ground in the presentation of the facts of organic chemistry. It is a complete survey 
of the methods by which cyclic compounds containing a single hetero-atom (nitrogen) have been prepared, and is intended to 
supply, within the limits indicated by the title, full and up-to-date information as to what methods are available for the 
synthesis of a substance of a given type, and what compounds of that type have been synthesized. 

Brier Synopsis oF — Introduction—Dimethyleneimes—Trimethyleneimes—Pyrroles—Indoles and Indigos Indoles— 


Carbazoles — Pyridines—Quinolines—soQuinolines—Acridines—Phenanthridines--Seven-membered and Higher Rings—Author Index—Subject 
Index—Patents Index. 


Crown 4to; over 400 pages. Price 55s. net. 
First Large Edition almost Exhausted 


ATOMS AND RAYS 


A POPULAR INTRODUCTION TO MODERN VIEWS ON ATOMIC STRUCTURE 
By Sir OLIVER LODGE, F.R.S. 


Illustrated. P rice 21s, net. 
“Tt is in the power of making striking generalisations and Seeing recent things in a proper perspective that Sir ¢ mee r Lodge excels. . Sir 
Oliver Lodge has a power of. communicating in fascination of scientific research which no other author, perhaps, possesses to the same extent. 


Dr. E. N. pa C. ANDRADE in 7he Observer. 
** fascinating book.”’—Prof. J. A. THomson. 


Second Large Impression Now Ready 


CHEMISTRY IN THE TWENTIETH 
CENTURY 


Edited by E. F. ARMSTRONG, F.R.S. 


Includes articles on *‘ The Structure of the Atom” (E. N. da C. Andrade), ‘* X-Ray Analysis of Crystals” (Sir William 
Bragg), ‘‘ The Chemistry of Photography ” (Sir William Pope), etc. 


15s. net. 
‘*A most complete and striking success . . . it is iniprobable that there will be anything like it for a long time to come.’’--Prof. SMITHELLS 
in The Chemical Age. 


THE SPECIFIC HEATS OF GASES 


By J. R. PARTINGTON, M.B.E., D.Sc., and W. G. SHILLING, M.C., M.Sc. 


This book incorporates into one volume a critical treatment of all existing researches on the Specific Heats of Gases. 


Demy 8vo. With 252 pages, 48 illustrations and 63 tables. Price 50s. net. 
“* The publishers are to be congratulated on the issue of this important monograph. . The authors do not fail to draw attention to the 
practical applications, and the book is therefore worthy of recommendation to all who are ‘preps ared to give thes se questions the full considera- 
tion which their industrial importance merits.”"— Bulletin of the British Non-Ferrous Metals Research . - ciation. 
“It may be taken for granted that the present work will appeal to a wide circle. . . . It represents a vz sina le critical survey of the entire 
field, affords a clear picture of what has been accomplished, and indicates to what extent av ailable data require to be supplemented. . . . The 


authors have undoubtedly succeeded.”—Chemistry and Industry. 


Ernest Benn, Ltd., 8 Bouverie St., E.C. 
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ADLARD & SON & WEST NEWMAN 


LIMITED 


ge SCIENCE & GENERAL PRINTERS | 


Home and Export. | 


23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RIvey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


FOR SALE. 


Eight-Day Mean-time Astronomical or Household Regulator. 
Made by DENT. Double three-leg gravity escapement. In 
Mahogany Case. 

Barograph (Recording Barometer). French make, with drawer 
for charts, complete in Mahogany Case. 

Thermograph (Recording Thermometer). In Mahogany Case. 

Can be seen by appointment at 8 Bedford Rd., Chiswick, W. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD (John). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts 28 net. 
LILFORD (Lord). The Birds of the British Isles. First Edition. 7 vols. 
Royal 8vo. 421 coloured plates by Thorburn, semeonaund etc. Half 
polished red morocco 7 £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


J. POOLE & CO.| 


ESTABLISHED 1854 


NEW & SECOND-HAND | 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS| 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


DULAU & CO. LTD. 


Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MARGARET STREET, CAVENDISH SQuare, LONDON, W.1. 
Established 1792. Libraries Purchased. 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published: Part Il: Mathematics (pp. 128). Part 
lll: Astronomy, Geodesy, Chronology, Horology, and Dialling 


| (pp. 112). Just published: Part 1V: Physics, Letters A-R (pp. 
ie. 12). The completion of this portion will be published in Sep- 


ber. In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and wx including the Library of the late Prof. 
. Bonney, 
Phen. Sotheran are shone ready to buy libraries or smaller collections of 
—_ on exact science, as well as sets of scientific periodicals, They invite 


in ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiocaDILLy, W.1, LONDON. 


Books Bought and Sold 


‘| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to |j| | 
receive offers of Complete Libraries, Sets of |] | 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(mew and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


That Book you want! 


| 
| 
Foyles can supply any Scientific Book that is in print and | 
most of those that are out of print. A New Department | 
has been opened for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. | 
Call and consult him, or write and you will get an intelli- | 
gent reply. Catalogues gratis and post free on request. 
Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 


| 
That Book you do not want!) 


Foyles will buy it.—A single volume to a library. 
Expert valuers sent any distance. 


FOYLES, 121 Charing Cross Road, London. | 


| 6d. post free. See our sho 


G. C. DYMOND, F.1.C.P.A. HE. POT F.LC.P.A. 
W. P. THOMPSON & CO., 
CHARTERED PATENT AGENTS, 

12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN’S INN FIELDS, LONDON. 
J.V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A. 


SCIENTIFIC APPLIANCES 
DALE & HOLLINS 


Electrical, Magnetic, Optical Materials and tus, Dynamos, 
Motors, Insulated Wires, Batteries, Relays, WI ESS RADIO 


| Parts and Fittings, Crystals, Valves, "Phones, Condensers, New 
| Duros Accumulators, do not wear out, Electric Clocks, many 


new articles. New List free. 
Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of Second-hand 
Electrical and Scientific Instruments. Full Illustrated List 
and , or write us. In centre of 

London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 SioiLiAN AvENUE, LonDoN, W.C.1. 


. A. HUTCHINSON’S 


UNIVERSAL CONIOMETER 


For the Examination of Small Crystals and 
Mineral Grains. 


This instrument can be used for any of the following purposes :— 
As an Ordinary Goniometer for the Measurement of Angles. 
As an Axial-angle Apparatus. 
As a Kohlrausch Total-reflectometer. 
For Determining Refractive Indices by the Prism Method. 
For Experimental Work in Mineralogy. 


Descriptive Pamphlet on application to the Makers: 
JAMES SWIFT & SON Ltd., 
UNIVERSITY OPTICAL WORKS, 

81 Tottenham Court Rd., London, W.1. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


SETS OF STANDARD THERMOMETERS 
divided to and 
With National Physical Laboratory Certificates. 


ins. 


High Temperature Thermometers. 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
ge See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days, 


PASTORELLI & RAPKIN L®: 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


4 Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Brass or Steel Protecting Sheaths. 


e 

s|¢ Hydrometers, Standard Meteorological Instruments, Etc. 

ule 
= ui ILLUSTRATED PRICE LISTS ON APPLICATION 

“IN As a guarantee that our Thermometers, etc., are British made, they are all marked ““ BRITGLA” 

the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 

of which we are members. 
*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 
ies. Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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FIRTH STAINLESS STEEL 


Owing to its remarkable non-corrosive properties, is 
being used extensively (especially for service in 
Tropical Climates) in the manufacture of 


SCIENTIFIC APPARATUS, MIRRORS, 
DENTAL, SURGICAL AND DRAWING INSTRUMENTS 


THOS. FIRTH & SONS, LTD., SHEFFIELD 


See our display of Stainless Steel Dental and Surgical Instrumen‘s at Stand No. 8, 
Avenue 8, Bays 21/22, Palace of Engineering, British Empire Exhibition, Wembley. 


BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


OPTICAL 
PYROMETER 


PURE, FINE 
& RARE 
CHEMICALS 


As described in April issue of : 
New Catalogue Book N 32 free 10 Garden. Longa 

FOSTER INSTRUMENT CO., London. 


Letchworth, Herts., England. 


LEWIS’S CIRCULATING 
SCIENTIFIC LIBRARY. 


Covering the widest range of subjects (pure and_ applied), including Astronomy, Aviation, Biology, Botany, Chemistry, 
Electricity, Engineering, Geology, Microscopy, Mining, Philosophy, Physics, Sociology, Technology, 
Travels, Zoology, &c., in addition to Every Branch of Medical Science. 

Duplicates of NEW BOOKS are added in UN LIMITED SUPPLIES, as long as the demand requires, delay or disappointment 
thus being prevented. 


ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA, 


according to the number of books required at one time. Subscriptions may begin at any date. 
ks may be retained as long or exchanged as frequently as desired. 


The Library READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with monthly list of additions, post free. 


H. K. LEWIS & CO. Ltd, 136 GOWER STREET, 24 cower piace, LONDON, W.C.1. 


District Railway; Euston Square Station. All Tube Railways: Warren Street. Telephone: Museum 1072. Telegrams: ‘ Publicavit, Eusroad, London.” 
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Recent Scientific and Technical Books. 


Volumes marked with an asterisk have been received at ‘‘ NATURE” Office. 


Mathematics: Mechanics: Physics 


Acton, R. A Text-book of General Science. Cr. 8vo. 
Vol. 1 : Introduction to Physics. (Science for All Series.) 
Pp. 254. (London: John Murray, 1924.) 3s. 6d. 

Berliner, Arnold, und Scheel, Karl, Herausgegeben 
von. Physikalisches Handworterbuch. Imp. 8vo. Pp. vi 
+903. (Berlin: Julius Springer, 1924.) 9.30 dollars.* 

Bloch, Eugéne. The Kinetic Theory of Gases. Trans- 
lated by P. A. Smith. Cr.8vo. Pp.xiv+178. (London: 
Methuen and Co., Ltd., 1924.) 7s. net.* 

Born, Max. Einstein’s Theory of Relativity. Trans- 
lated by Henry L. Brose. Demy 8vo. Pp. xi+293. 
(London : Methuen and Co., Ltd., 1924.) 12s. net.* 

Briickner, A. Grundziige der Brillenlehre. 8vo. 
Band 1: Die Brille und das ruhende Auge. Pp. 167. 
(Berlin: Julius Springer, 1924.) 8 gold marks. 

Bruner, Herbert B., and others. Basal Arithmetic. 
Cr. 8vo. Book 1: for Grades 2, 3 and 4. Pp. 276. 
Book 2: for Grades 5 and 6. Pp. 281. Book 3: for 
Grades 7and 8. Pp.245. (London, Calcutta and Sydney: 
G. G. Harrap and Co., Ltd., 1924.) 3s. 6d. net each. 

Carter, H. W. Mensuration for Middle Forms. Cr. 
8vo. Pp. 110. (London, Calcutta and Sydney: G. G. 
Harrap and Co., Ltd., 1924.) 1s. 6d.; with Answers, 2s. 

Colardeau, E. Traité général de stéréoscopie. 4to. 
Pp. 225. (Paris: Libr. Mendel, 1924.) 22 francs. 

Eddington, A.S. The Mathematical Theory of Rela- 
tivity. Secondedition. Imp. 8vo. Pp.ix+270. (Cam- 
bridge : At the University Press, 1924.) 20s. net.* 

H6lder, Otto. Die mathematische Methode: Logisch- 
erkenntnistheoretische Untersuchungen im Gebiete der 
Mathematik, Mechanik und Physik. Sup. Roy. 8vo. Pp. 
x +563. (Berlin: Julius Springer, 1924.) 26.40 gold marks. 

Lay, Ed. J. S. The Pupils’ Class-book of Arithmetic. 
Cr. 8vo. Book 4. Pp. 128. Paper, 1s.; cloth, 1s. 3d. 
Book 3: Teachers’ Book. Pp. 220. 2s. 6d. (London: 
Macmillan and Co., Ltd., 1924.) 

Loney, S.L. The Elements of Co-ordinate Geometry. 
Complete edition. Cr. 8vo. Part 1: Cartesian Co- 
ordinates. Part 2: Trilinear Co-ordinates, etc. Pp. 
ix +416 +xiii + vili+228. (London: Macmillan and Co., 
Ltd., 1924.) 12s. 

Lovitt, William Vernon. Linear Integral Equations. 
Ex. Cr. 8vo. Pp. xiii+253. (New York: McGraw-Hill 
Book Co., Inc.; London: McGraw-Hill Publishing Co., 
Ltd., 1924.) 15s. net.* 

Smith, L. Raymond. Industrial Physics: Heat. 
Cr. 8vo. Pp. xi+283. (New York and London: McGraw- 
Hill Book Co., Inc., 1924.) 10s. net.* 


Tammann, G. Lehrbuch der heterogenen Gleich- | 


gewichte. 8vo. Pp. xii+358. (Braunschweig: F. Vieweg 
und Sohn, A.-G., 1924.) 15 gold marks. 


Engineering 


Bramley-Moore, Capt. S. Motors in a Nutshell: a 
Plain Description of the Modern Chassis, with Illustrations 
and Diagrams of the Engine, etc. Fifthedition. Fcap. 8vo. 
Pp. 368. (London: E. and F. N. Spon, Ltd., 1924.) 
2s. 6d. net. 

Codd, Mortimer A. Electric Wiring Diagrams for 
Motor Vehicles: embracing all the Leading Systems of 
Lighting, Starting and Ignition, for British, American and 
European Motor Vehicles. Sup. Roy. 8vo. Pp. 96. 
(London: E. and F. N. Spon, Ltd., 1924.) 3s. 6d. net. 

Drover, Eng.-Comdr. F. J. Coal and Oil Fired 
Boilers. Demy 8vo. Pp. 364. (London: Chapman and 
Hall, Ltd., 1924.) 16s. net. 

Dye, Frederick W. Heating and Hot Water Work: 
some of the Problems and Difficulties arising in Practice. 
Cr. 8vo. Pp. 200. (London: E. and F. N. Spon, Ltd., 
1924.) 8s. 6d. net. 

Electrical Power Engineers’ Library of Technical 
Primers. Fcap. 8vo. Vol. 1: Modern Central Stations, 
Electric Power Systems, Electrical Transmission of Energy, 
Electric Cables. Pp. 483. Vol. 2: Switching and Switch- 


gear, High Tension Switchboards, High Tension Switch- 
gear, Power Factor Correction. Pp. 500. Vol. 3: 
Electrical Insulation, A.C. Protective Systems and Gear, 
Testing of C.C. Machines, Testing of Transformers and A.C. 
Machines. Pp. 454. (Pitman’s Technical Primer Series.) 
(London: Sir I. Pitman and Sons, Ltd., 1924.) 7s. 6d. 
net each. 

Harrison, H. H. An Introduction to the Strowger 
System of Automatic Telephony. Demy 8vo. Pp. 
vii+146. (London: Longmans, Green and Co., 1924.) 
7s. 6d. net.* 

Hool, George A., and Kinne, W. S., Editors-in-Chief. 
Reinforced Concrete and Masonry Structures. Compiled 
by a Staff of Specialists. Med.8vo. Pp.xix+786. (New 
York and London: McGraw-Hill Book Co., Inc., 1924.) 
30s. net.* 

Kendall, G. P. The “ Simplicity ” 3 Valve Set: how 
to Build and Work it. (Radio Press Envelope, No. 3.) 
(London: The Radio Press, Ltd., 1924.) 2s. 6d. net. 

Kretzschmar, F. E. Les maladies de l’accumulateur 
au plomb: causes, diagnostic, traitement, prévention. 
Traduit sur la 2¢ édition allemande par M. Walter. Gl. 8vo. 
Pp. x +260. (Paris: Libr. Dunod, 1924.) 13.50 francs. 

Lakeman, Albert. Concrete Cottages, Bungalows and 
Garages. Secondedition. Roy.8vo. Pp.243. (London: 
Concrete Publications, Ltd., 1924.) 5s. net; sewed, 3s. 6d. 
net. 

Manning, G. P. 
8vo. Pp. 500. (London: 
1924.) 21s. net. 

Research Department, Woolwich. R.D. Report No. 
62: A High Vacuum Pump and its Mode of Action. Roy. 
8vo. Pp. 15. (London: H.M. Stationery Office, 1924.) 
Is. 3d. net.* 

Roth, E. Alternateurs et moteurs synchrones. (Col- 
lection Armand Colin.) Cr. 8vo. Tome 1. Pp. 207. 
(Paris: Armand Colin, 1924.) 6 francs. 

Simpson, Herbert K. How to make the W.I. Three- 
valve Cabinet Set. (Radio Press Panel Card, No. 1.) 
(London : The Radio Press, Ltd., 1924.) Is. net. 

Wheeler, S. G. Marine Engineering in Theory and 
Practice : a Complete Text Book on Heat Engines and 
Mechanical Engineering connected with them, including 
Steam Engines and Boilers, Turbines and Internal Com- 
bustion Engines and Auxiliary Machinery, both in their 
General Application and in particular reference to Types 
used and to Practice at Sea; for Marine and other 
Engineers, and Naval Architects, Officers, Apprentices and 
Students. In 2 vols. Med. 8vo. Vol. 1: Elementary. 
With a Special Chapter on Metals and Strength of 
Materials, by G. C. Malden. Pp. xi+182. (London: 
Crosby Lockwood and Son, 1924.) 18s. net.* 


Reinforced Concrete Design. Demy 
Longmans, Green and Co., 


Chemistry: Chemical Industry 


Bailey, G. H. The Tutorial Chemistry. Gl. 8vo. 


Part 2: Metals and Physical Chemistry. Fifth edition. 
Pp. viii+511. (London: University Tutorial Press, Ltd., 
1924.) 7s. 6d.* 


Bogue, Robert Herman, Edited by. The Theory and 
Application of Colloidal Behavior. Contributed by the 
foremost Authorities in each division of the Subject. 
(International Chemical Series.) Ex. Cr. 8vo. Vol. 1: 
The Theory of Colloidal Behavior. Pp. xi+444+xx. 
Vol. 2: The Application of Colloidal Behavior. Pp. 
vii + 445-829 +xx. (New Yorkand London: McGraw-Hill 
Book Co., Inc., 1924.) 40s. net.* 

Bruce, George H. Laboratory Manual of Chemistry. 
Roy. 8vo. (London, Calcutta and Sydney: G. G. Harrap 
and Co., Ltd., 1924.) 5s. net. 

Henry, Thomas Anderson. The Plant Alkaloids. 
Second edition. Demy 8vo. Pp. viii+456+8 plates. 
(London: J. and A. Churchill, 1924.) 28s. net.* 

Lienard-Fievet,Ch. Manuel de blanchiment-teinture. 
(Bibliothéque professionnelle.) Pott 8vo. Tome 1: 
Chimie tinctoriale. Pp. 383. (Paris: J.-B. Bailli¢re et 
fils, 1924.) 
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Mitchell, C. Ainsworth, and Hepworth, T.C. Inks: 
their Composition and Manufacture, including Methods of 
Examination and a full list of English Patents. Third 
edition, revised. Cr. 8vo. Pp. 352. (London: C. 
Griffin and Co., Ltd., 1924.) 12s. 6d. net. 

Pearson, H. P. Waterproofing Textile Fabrics. 8vo. 
Pp. 112. (New York: Chemical Catalog Co. Inc., 1924.) 
3 dollars net. 

Powers, S. R. Power’s General Chemistry Test. 
Roy. 8vo. (London, Calcutta and Sydney: G. G. Harrap 
and Co., Ltd., 1924.) 35s. 6d. net. 

Pregl, Fritz. Quantitative Organic Microanalysis. 
Translated from the second revised and enlarged German 
edition by Ernest Fyleman. Roy. 8vo. Pp. xv +1Igo. 
(London: J. and A. Churchill, 1924.) 12s. 6d. net.* 

Remy, H. Chemisches Worterbuch. Pp. vii +416. 
(Leipzig und Berlin: B. G. Teubner, 1924.) 10.60 marks. 

Vorlander,D. Chemische Kristallographie der Fliissig- 
keiten : Kurze Anleitung zur Synthese und Untersuchung 
polymorpher und kristallinfliissiger Substanzen. Roy. 8vo. 
Pp. 90+30 Tafeln. (Leipzig: Akademische Verlags- 
gesellschaft m.b.H., 1924.) 12 marks.* 


Technology 


Bugden, Norman F. Cadmium: its Metallurgy, 
Properties and Uses. (Griffin’s Scientific Text-Books.) 
Med. 8vo. Pp. xv +239. (London: C. Griffin and Co., 
Ltd., 1924.) 21s. net.* 


Carter, E. Ellin. Designs for Artistic Leather Work. 
Elementary, Part 2. Sup. Roy. 8vo. Pp. 16. 2s. 6d. 
net. Advanced, Part 2. Roy. 4to. Pp. 16. 3s. net. 


Coloured, Part 1. Roy. 4to: . 16. 6s. 6d. net. 
(London: E. and F. N. Seen, Ltd., 1924.) 

Czochralski, J. Moderne Metallkunde in Theorie und 
Praxis. Ex. Cr. 8vo. Pp. xiii+292. (Berlin: Julius 
Springer, 1924.) 12 gold marks. 

De Garmo, Charles, and Winslow, Leon Loyal. 
Essentials of Design. Cr. 8vo. Pp. ix+255. (New 
York: The Macmillan Co. ; London: Macmillan and Co., 
Ltd., 1924.) 7s. 6d. net. 

Emsley, H. H. Factory Costing. Cr. 8vo. ‘ 
vi+254. (Lendon: Constable and Co., Ltd., 1924.) 
7s. net. 

Innes, James F., Compiled by. The Cotton Spinner’s 
Pocket Book : containing Machinery Calculations, Speeds, 
Productions, Constants, Useful Tables, and General 
Information connected with Blowing-room Machinery, 
Carding, Preparing, and Spinning Machinery. 32mo. Pp. 
vi+138. (London: Sir I. Pitman and Sons, Ltd., 1924.) 
3s. 6d. net. 

Lawson, T. Woollen Yarn Production: a Simply 
Written Survey of the Whole Process for the Use of 
Managers, Foremen and Students. Cr. 8vo. Pp. 143. 
(London : Sir I. Pitman and Sons, Ltd., 1924.) 3s. 6d. net. 

Morison, Stanley. Four Centuries of Fine Printing. 
Upwards of Six Hundred Examples of the Work of Presses 
established during the Years 1500 to 1914. Limited edition. 
Roy. folio. (London: Ernest Benn, Ltd., 1924.) 220s. 6d. 
net. 

Research Department, Woolwich. R.D. Report 
No. 61: The Properties of Medium Carbon Steel with 
High Manganese Content. Roy. 8vo. Pp. 13 +2 plates. 
(London: H.M. Stationery Office, 1924.) 1s. 6d. net.* 


Astronomy 


Hagen, Johann Georg, und Stein, Johann, Heraus- 
gegeben von. Die verdnderlichen Sterne. Med. 4to. 
Zweiter Band: Mathematisch-physikalischer Teil. Von 
Johann Stein. (Specola Astronomica Vaticana, 6.) Pp. 
xx +383. (Freiburg i. Br.: Herder und Co. G.m.b.H., 
1924.) 35 gold marks.* 

Luckiesh, M. The Book of the Sky: a Résumé of 
Personal Experience and Observation. Demy 8vo. Pp. 
250. (London: G. Allen and Unwin, Ltd., 1924.) 
12s. 6d. net. 

Maffi, Cardinale Pietro. Nei cieli: 


: pagine d. 
astronomia popolare. 


Quarta edizione riveduta e aumen- 
tata dal Sac. D. Francesco Faccin. Sup. Roy. 8vo. 
Pp. 312. (Torino, Milano, Catania, Parma: Societa 
Editrice Internazionale, 1924.) * 


Picart, Luc. 
mand Colin.) Cr. 8vo. 
1924.) 6 francs. 


Astronomie générale. (Collection Ar- 
Pp. 188. (Paris: Armand Colin, 


Geology: Mineralogy 


Gutenberg, B. Die seismische Bodenunruhe (Schwin- 
gungen des Erdbodens durch Industrie, Verkehr, meteoro- 
logische und andere Ursachen) und ihr Zusammenhang mit 
den Nachbargebieten insbesondere Geologie und Meteoro- 
logie. (Sammlung geophysikalischer Schriften, Nr. 3.) 
Roy. 8vo. Pp. x+69. (Berlin: Gebriider Borntraeger, 
1924.) 45s. 6d.* 

Imperial Mineral Resources Bureau. The Mineral 
Industry of the British Empire and Foreign Countries : 
Statistical Summary (Production, Imports and Exports), 
1920-1922. Pp. 289. (London: H.M. Stationery Office, 
1924.) 8s. net. 


General Biology: Natural History: 
Zoology: Botany 


Abderhalden, Emil, Herausgegeben von. Handbuch 
der biologischen Arbeitsmethoden. Sup. Roy. 8vo. Abt. 
11: Methoden zur Erforschung der Leistiingen des Pflanzen- 
organismus. Teil 1, Heft 7 (Schluss). Allgemeine 
Methoden. Lieferung 134: Experimentelle Physiologie 
der Pflanzenzelle, von Ernst Kiister; Serum-Reaktionen 
zur Feststellung von Verwandtschaftsverhaltnissen im 
Pflanzenreich, von Carl Mez. Pp. 961-1123 +xxiv. 6.75 
gold marks. Teil 2, Heft 5 (Schluss). Spezielle Methoden. 
Lieferung 135: Pflanzenuntersuchungen. Die Methoden 
der Pfropfung bei Pflanzen, von Hans Winkler ; Methoden 
zum Studium der Regeneration der Pflanzen, von Bohumil 
Némec. Pp. 765-856+xvii. 4.20 gold marks. (Berlin 
und Wien: Urban und Schwarzenberg, 1924.) * 

Ash, Edward C. Ants, Bees and Wasps: their Lives, 
Comedies and Tragedies. 18mo. Pp. 136. (London: 
R. Holden and Co., Ltd., 1924.) Is. net. 

Cathelin, F. Le nid de l’oiseau: meoeurs et théorie 
mécanique des instincts. Cr.8vo. Pp. 220+16 planches. 
(Paris: Ch. Delagrave, 1924.) 7.50 francs. 

Cowdry, Edmund V., Edited by. General Cytology : 
a Textbook of Cellular Structure and Function for Students 
of Biology and Medicine. By Robert Chambers, Edwin 
G. Conklin, Edmund V. Cowdry, Merle H. Jacobs, Ernest 
E. Just, Margaret R. Lewis, Warren H. Lewis, Frank R. 
Lillie, Ralph S. Lillie, Clarence E. McClung, Albert P. 
Mathews, Thomas H. Morgan, Edmund B. Wilson. Roy. 
8vo. Pp. vii+754. (Chicago: University of Chicago Press ; 
London: Cambridge University Press, 1924.) 7.50 dollars.* 

Crabtree, J. H. Wonders of the Woods. (Nature’s 
Wonders Series.) Cr.8vo. Pp.96+10plates. (London: 
The Epworth Press, 1924.) 1s. 6d. net.* 

Fishery Board for Scotland. Salmon Fisheries, 1924, 
No. 2: The Artificial and the Natural Breeding of the 
Salmon. By W. L. Calderwood. Pp. 20. (Edinburgh 
and London: H.M. Stationery Office, 1924.) 1s. 9d. net.* 

Fitzsimons, F. W. The Monkeyfolk of South Africa. 
Second edition. Demy 8vo. Pp. xiv+172+48 plates. 
(London : Longmans, Green and Co., 1924.) tos. 6d. net.* 

Hulme, F. Edward. Wild Fruits of the Countryside. 
Feap. 8vo. Pp. 231. (London: Hutchinson and Co., 
1924.) 7s. 6d. net. 

Jones, Sheridan R. Black Bass and Bass Craft: the 
Life Habits of the Two Bass, and Successful Angling 
Strategy. Demy 8vo. Pp. xx+205+16 plates. (New 
York: The Macmillan Co. ; London: Macmillan and Co., 
Ltd., 1924.) 15s. net. 

Peabody, James Edward, and Hunt, Arthur Ells- 
worth. Biology and Human Welfare. Post 8vo. Pp. 
xii +585. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 8s. net.* 

Ponsot, Georges. The Romanceofthe River. Trans- 
lated from the French. Cr. 8vo. Pp. 290 (London: 
Hodder and Stoughton, Ltd., 1924.) 7s. 6d. net. 

Roule, Louis. L’histoire de la nature vivante d’aprés 
les ceuvres des grands naturalistes francais. Pott 8vo. 
Tome 1: Buffon et la description de la nature. Pp. 245. 
(Paris: Ernest Flammarion, 1924.) 7.50 francs. 

Tern, Robert. Die deutsche Seefischerei. 8vo. Pp. 
96. (Berlin: Julius Springer, 1924.) 3.60 gold marks. 
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Horticulture: Forestry: Agriculture 


Bizzell, William Bennett. Rural Texas. (Rural 
State and Province Series.) Gl. 8vo. Pp. xvi+477 +12 
plates. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 12s. net. 

Cruess, W. V. Commercial Fruit and Vegetable Pro- 
ducts : 


facturer. Med. 8vo. Pp. vii+530. (New York and 
London: McGraw-Hill Book Co., Inc., 1924.) 22s. 6d. 
net. 


Currier, E. L., Lennes, N. J., and Merrill, A. S. 
Farm Accounting. Ex. Cr. 8vo. Pp. ix+287. (New 
York: The Macmillan Co. ; London: Macmillan and Co., 


Ltd., 1924.) 7s. net.* 

Gray, Lewis Cecil. Introduction to Agricultural 
Economics. (Social Science Text-Books.) Cr. 8vo. Pp. 
xii+556. (New York: The Macmillan Co.; London: 


Macmillan and Co., Ltd., 
Henri, Yves. 


1924.) 12s. net.* 

‘Eléments d’agriculture coloniale: les 

plantes a fibres. (Collection Armand Colin.) Pott 8vo. 

Pp. 180. (Paris: Armand Colin, 1924.) 6 francs. 
Holmes, H.R. J. A Short System of Farm Costing. 

Imp. 8vo. Pp.107. (London: Oxford University Press, 

1924.) 6s. 6d. net.* 

je Lafosse, Henry. Les eaux et les bois. 

agricole.) Gl. 8vo. Pp. 143. (Paris: 


(La renaissance 
Payot et Cie, 


1924. 

Powell-Owen, W. The Complete Poultry Book. 
Demy 8vo. Pp. 345+32 plates. (London: Cassell and 
Co., Ltd., 1924.) 10s. 6d. net. 

Thomas, Jr., George C. Roses for all American 
Climates. Cr. 8vo. Pp. xii+251+24 plates. (New 
York: The Macmillan Co. ; London: Macmillan and Co., 
Ltd., 1924.) 14s. net. 

Wolley.Dod. A. H. The Roses of Britain: detailed 
Descriptions of the Wild Roses known to grow in the 
British Islands, with Notes on their Peculiarities and 
Affinities, and on their Comital Distribution. Demy 8vo. 
Pp. 112. (London: Taylor and Francis, 1924.) 5s. net.* 


Anatomy: Physiology 


Cannon, Walter B. A Laboratory Course in Physio- 
logy. Fourthedition. 4to. Pp.157. (London : Oxford 
University Press, 1924.) 10s. 6d. net. 

Huddleson, Mary Pascoe. Food for the Diabetic : 
What to Eat and How to Calculate it with Common 
Household Measures. Cr. 8vo. Pp. xiii+75. (New 
York: The Macmillan Co. ; London: Macmillan and Co., 
Ltd., 1924.) 6s. net. 

MacAuliffe, L. La vie humaine: 


études morpho- 
logiques. 8vo. Fascicule 2: 


croissance. 


Pp. 226. (Paris: Amédée Legrand, 1924.) 25 francs. 
Piitter, August. Stufen des Lebens: Einfiihrung in 
die Physiologie. Med. 8vo. Pp. vi+580. (Berlin: G. 


Stielke, 1924.) 7.50 gold marks. 

Roussy, G., et Bertrand, Yvan. Travaux pratiques 
d’anatomie pathologique. 3¢ édition. 8vo. Pp. 264+124 
planches. (Paris: Masson et Cie, 1924.) 12 francs. 

Strangeways, T. S. P. The Technique of Tissue 
Culture “‘in Vitro.” Demy 8vo. Pp. viii+80. (Cam- 
bridge: W. Heffer and Sons, 1924.) 7s. 6d. net. 

Strangeways, T.S.P. Tissue Culture in Relation to 
Growth and Differentiation. Cr. 8vo. Pp. x+50. 
(Cambridge : W. Heffer and Sons, 1924.) 5s. net. 

Wyndham, Hugh. Everyday Food: its Relation to 
Health and Fitness. Fcap.8vo. Pp.44. (London: The 
C. W. Daniel Co., 1924.) Is. net. 


Anthropology: Archzology 


Budge, Sir E. A. Wallis. The Teaching of Amen-Em- 
Apt, Son of Kanekht. The Egyptian Hieroglyphic Text 
and an English Translation, with Translation of the Moral 
and Religious Teachings of Egyptian Kings and Officials 
illustrating the Development of Religious Philosophy in 
Egypt during a Period of about Two Thousand Years. 
Demy 8vo. Pp. 276. (London: Martin Hopkinson and 
Co., Ltd., 1924.) 25s. net. 


a Textbook for Student, Investigator and Manu- | 


Crawford, O. G. S. Air Survey and Archzology. 
(Ordnance Survey Professional Papers, New Series, No. 7.) 


Roy. 4to. Pp. 39+13 plates+2 maps. (Southampton : 
Ordnance Survey Office ; London: H.M. Stationery Office, 
1924.) 5s. net.* 


Davidson, D., and Aldersmith, H. The Great 
Pyramid, its Divine Message: an Original Co-ordination 
of Historical Documents and Archzological Evidences. 
Imp. 8vo. Vol.1: Pyramid Records ; a Narrative of New 
Discoveries concerning Civilisations and Origins. Pp. 
Xxvii + 568 (7o plates). (London: Williams and Norgate, 
Ltd., 1924.) 25s. net.* 

Drennan, M.R. A Short Course on Physical Anthro- 
pology. Med. 8vo. Pp. 43. (Cape Town: The Author, 
University, 1924.) 5s.* 

Graebner, P. Das Weltbild der Primitiven. 8vo. 
Pp. iv+173. (Miinchen: E. Reinhardt, 1924.) 

Hutchinson, Horace G. The Greatest Story in the 
World. Cr. 8vo. Period 2: The Further Story of the 
Old World up to the Discovery of the New. Pp. xiv +238. 
(London: John Murray, 1924.) 3s. 6d.* 

Passemard, E. Les stations paléolithiques du pays 
basque et leurs relations avec les terrasses d’alluvions. 
8vo. Pp. 217+9 planches. (Bayonne: Impr. Bodiou, 
1924.) 30 francs. 

Speiser, Felix. 
neuen Hebriden und den Banks-Inseln. 
Kreidel’s Verlag, 1924.) 125 gold marks. 

Wahle, E. Vorgeschichte des deutschen Volkes. 8vo. 
Pp. x +184. (Leipzig: Curt Kabitzsch, 1924.) 5 marks. 

Wilkinson, R.J. A History of the Peninsular Malays. 
With Chapters on Perak and Selangor. (Papers on Malay 
Subjects.) Third edition, revised. 8vo. Pp. 159. (London: 
Luzac and Co., 1924.) 12s. 6d. 


Ethnographische Materialien aus den 
(Berlin: C. W. 


Philosophy: Psychology 

Baudouin, Charles, and Lestchinsky, A. The Inner 
Discipline. Translated from the French by Eden and 
Cedar Paul. Cr. 8vo. Pp. 229. (London: G. Allen and 
Unwin, Ltd., 1924.) 7s. 6d. net. 

Board of Education. Report of the Consultative 
Committee on Psychological Tests of Educable Capacity 
and their Possible Use in the Public System of Education. 
Demy 8vo. Pp. xii+248. (London: H.M. Stationery 
Office, 1924.) 2s. net.* 

Brooks, H. Jamyn. The Riddle of the Universe: 
Scientifically Interpreted. Post 8vo. Pp. 88. (Brain- 
tree: Privately printed by the Author, The Limes, Shal- 
ford, 1924.) * 

Coué, Emile, and Orton, J. Lewis. Conscious Auto- 


suggestion. Cr. 8vo. Pp. 207. (London: G. Allen and 
Unwin, Ltd., 1924.) 6s. net. 
Dhers, Victor. Les tests de fatigue: essai de critique 


théorique. 8vo. Pp. xii+185. 
fils, 1924.) 14 francs. 

Dibblee, George Binney. 
of Value. Demy 8vo. Pp. xvi+302. (London: Con- 
stable and Co., Ltd., 1924.) 12s. 6d. net. 

Franz, Shepherd Ivory. Nervous and Mental Re- 
education. Cr. 8vo. Pp. ix+225. (London: G. Allen 
and Unwin, Ltd., 1924.) 8s. 6d. net. 


(Paris: J.-B. Bailliére et 


The Psychological Theory 


Gille, P. Esquisse d’une philosophie de la dignité 
humaine. (Bibliothéque de Philosophie contemporaine. ) 
Cr. 8vo. Pp. 146. (Paris: Félix Alcan, 1924.) 8 francs. 

Griffitts, Charles H. Fundamentals of Vocational 
Psychology. Post 8vo. Pp. xiii+372. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1924.) 
12s. net.* 


Irwin, Elisabeth A., and Marks, Louis A. Fitting 
the School to the Child : an Experiment in Public Educa- 
tion. (Experimental Education Series.) Cr. 8vo. Pp. 
xxvi+339. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) tos. net. 

King, D. Macdougall. Nerves and Personal Power : 
some Principles of Psychology as applied to Conduct and 
Health. Cheaper edition. Demy 8vo. Pp. 311. (London: 
G. Allen and Unwin, Ltd., 1924.) 7s. 6d. net. 

Kornhauser, Arthur W., and Kingsbury, Forrest A. 
Psychological Testsin Business. Demy 8vo. Pp. ix +194. 
(Chicago: University of Chicago Press; London: Cam- 
bridge University Press, 1924.) 1.90 dollars. 
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La Rue, Daniel Wolford. The Child’s Mind and the 
Common Branches. Ex. Cr. 8vo. Pp. x+483. (New 
York: The Macmillan Co.; London: Macmillan and Co., 
Ltd., 1924.) 7s. 6d. net. 

McDougall, William. Ethics and some Modern 
World Problems. Cr. 8vo. Pp. xv+240. (London: 
Methuen and Co., Ltd., 1924.) 7s. 6d. net. 

Mosso, P. Principii di logica del potenziamento. 
(Biblioteca di Filosofia Teoretica.) 8vo. Pp. 44. (Torino: 
Fratelli Bocca, 1924.) 

Pillsbury, W. B. The Fundamentals of Psychology. 
Revised edition. Ex. Cr. 8vo. Pp. xv +589. (New York: 
The Macmillan Co. ; London: Macmillan and Co., Ltd., 
1924.) 12s. 6d. net. 

Stekel, Wilhelm, Herausgegeben von. Fortschritte 
der Sexualwissenschaft und Psychanalyse. Redigiert von 
Anton Missriegler und Fritz Wittels. Med. 8vo. Band r. 
Pp. 420. (Liepzig und Wien: Franz Deuticke, 1924.) 

Watson, John B. Psychology: from the Standpoint 
of a Behaviorist. Second edition, revised. Demy 8vo. 
Pp. xi+429. (Philadelphia and London: J. B. Lippincott 
Co., 1924.) 12s. 6d. net. 

Wundt, Wilhelm. An Introduction to Psychology. 
Translated from the second German edition by Rudolf 
Pintner. Reprint. Cr. 8vo. Pp. 210. (London: G, 
Allen and Unwin, Ltd., 1924.) 5s. net. 


Bacteriology: Hygiene 


Bachrach, Mile. E. D. Variations biologiques d’un 
organisme monocellulaire : accoutumance et anaphy- 
laxie chez le bacille lactique. (Thése de la Faculté des 
Sciences de Paris.) 8vo. Pp. 100. (Paris: Masson et 
Cie, 1924.) 

Darling, H. C. Rutherford. Elementary Hygiene for 
Nurses: a Handbook for Nurses and Others. Second 
edition, revised. Cr. 8vo. Pp. viii+230. (London: J. 
and A. Churchill, 1924.) 4s. 6d. net. 

Guillierd, A. Notions d’hydrologie appliquée a 
Vhygi¢ne:  bactériologie des eaux. 8vo. Pp. 245. 
(Paris et Liége: Ch. Béranger, 1924.) 25 francs. 


Medicine: Surgery 


Bérard, Léon, et Dunet, Charles. Le cancer 
thyroidien. (Bibliotheque du Cancer.) Roy. 8vo. Pp. 
585 --2planches. (Paris: Gaston Doin, 1924.) 40 francs. 

Brelet, M. La scarlatine. (Bibliothéque des Con- 
naissances médicales.) Cr. 8vo. Pp. 246. (Paris: Ernest 
Flammarion, 1924.) 7.50 francs. 

Cabot, Hugh, Edited by. Modern Urology. In 2 vols. 
Roy. 8vo. Vol. 1. Pp. 828+11 plates. Vol. 2. Pp. 
744+8 plates. (Philadelphia and New York: Lea and 
Febiger, 1924.) 18 dollars the 2 vols. 

Chapman, Frank E. Hospital Organisation and 
Operation. Demy 8vo. Pp. xvi+270. (New York: 
The ; London: Macmillan and Co., Ltd., 
1924.) 18s. n 

Dhalluin, wach. Contribution a l'étude de l’hyper- 
trophie massive de la mamelle. (Archives de pathologie 
générale et d’anatomie pathologique, fasc. 8.) 8vo. 
Pp. 44. (Paris: Gaston Doin, 1924.) 5 francs. 

Ecoffey, M. Dégénérescence amyloide locale du 
poumon. (Archives de pathologie générale et d’ana- 
tomie pathologique, Fasc. 7.) 8vo. Pp. 48. (Paris: 
Gaston Doin, 1924.) 5 francs. 

Emerson, Charles P. Essentials of Medicine. (Nurs- 
ing Manuals.) 8vo. Pp. 405. (Philadelphia and London : 
J. B. Lippincott Co., 1924.) 12s. 6d. net. 

Faber, Knud. Nosography in Modern Internal Medi- 
cine. Demy 8vo. Pp. xiii+222. (London: Oxford 
University Press, 1924.) 16s. net. 

Fitzwilliams, Duncan C. L. On the Breast. Roy. 
8vo. Pp. xv+440. (London: W. Heinemann (Medical 
Books), Ltd., 1924.) 30s. net. 

Fraser, H., and Stanford, A. T. Collected Papers on 
Beri-Beri. Pp. 103. (London: J. Bale, Sons and 
Danielsson, Ltd., 1924.) 7s. 6d. net. 


Frumusan, Jean. The Cure of Obesity. Translated 
from the French by Elaine A. Wood. Cr. 8vo. Pp. 132. 
(London: J. Bale, Sons and Danielsson, Ltd., 1924.) 
7s. 6d. net. 

Gardiner, Frederick. Handbook of Skin Diseases. 
Second edition. Cr.8vo. Pp. 248. (Edinburgh: E. and 
S. Livingstone, 1924.) 10s. 6d. net. 

Glendening, Logan. Modern Methods of Treatment. 
With Chapters on Special Subjects by H. C. Andersson, 
J. B. Cowherd, Carl O. Rickter, F. C. Neff, E. H. Skinner, 
and E. R. De Weese. Roy. 8vo. Pp. 642. (London: 
Henry Kimpton, 1924.) 45s. net. 

Goostray, Stella. Drugs and Solutions for Nurses. 
Co. 8vo. Pp.ix+137. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1924.) 7s. net. 

Liepmann, Wilhelm. Der gynakologische Operations- 
kursus. Mit besonderer Beriicksichtigung der Opera- 
tions-anatomie, der Operationspathologie, der Operations- 
bakteriologie und der Fehlerquellen. Vierte, verbesserte 
Auflage. 8vo. Pp. xiili+475. (Berlin: Julius Springer, 
1924.) 36 gold marks. 

Rehberger, G. E. Lippincott’s Quick Reference Book 
for Medicine and Surgery. Fourth edition, revised. Roy. 
8vo. (Philadelphia and London: J. B. Lippincott Co., 
1924.) 65s. net. 

Roger,G.H. Questions actuelles de biologie médicale. 
8vo. Pp.196. (Paris: Masson et Cie, 1924.) 16 francs. 

Skillern, Ross Hall. The Catarrhal and Suppurative 
Diseases of the Accessory Sinuses of the Nose. Fourth 
edition, revised and enlarged. Roy. 8vo. Pp. 430. 
(Philadelphia and London: J. B. Lippincott Co., 1924.) 
30s. net. 

Stevens, A.A. A Manual of the Practice of Medicine : 
prepared especially for Students. Eleventh edition. Pp. 
645. (Philadelphia and London: W. B. Saunders Co., 
Ltd., 1924.) 18s. net. 

Thorek, Max. The Human Testis. Roy. 8vo. Pp. 
548. (Philadelphia and London: J. B. Lippincott Co., 
1924.) 38s. net. 

Weber, Joseph J. First Steps in Organising a Hospital : 
an Exposition of Ideals and Principles incident to the 
Inception and Organisation of a Hospital. Demy 8vo. 
Pp. xii +205. (New York: The Macmillan Co. ; London : 
Macmillan and Co., Ltd., 1924.) 13s. net. 

Wheeler’s Handbook of Medicine. Seventh edition, by 
William R. Jack. Cr. 8vo. Pp. 692. (Edinburgh: E. 
and S. Livingstone, 1924.) 12s. 6d. net. 

Williams, Gwynne. Minor Surgery and Bandaging: 
for the Use of House Surgeons, Dressers, and Junior 
Practitioners. Eighteenth edition. Cr. 8vo. Pp. 431. 
(London: J. and A. Churchill, 1924.) 10s. 6d. net. 

Wintz, Hermann. Die Roéntgenbehandlung des Uterus- 
karzinoms. Pp. 30+50Tafeln. (Leipzig: Georg Thieme, 
1924.) 24s. 


Miscellaneous 


Ely, Richard T., and Morehouse, Edward W. 
Elements of Land Economics. Ex. Cr. 8vo. Pp. xviii + 363. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1924.) 17s. net.* 

Imperial Education Conference. Report of the Com- 
mittee on the Use of the Cinematograph in Education. 
Roy. 8vo. Pp. 59. (London: H.M. Stationery Office, 
1924.) Is. net.* 

Is Unemployment Inevitable ? an Analysis and a 
Forecast. A Continuation of the Investigations embodied 
n “ The Third Winter of Unemployment,” published in 
1923. Cr. 8vo. Pp. viii+388. (London: Macmillan 
and Co., Ltd., 1924.) 8s. 6d. net.* 

London County Council. Housing: being one of a 
Series of Popular Handbooks on the London County Council 
and What it does for London. Demy 8vo. Pp. 36. 
(London: Hodder and Stoughton, Ltd., 1924.) 6d. net.* 

Mukherji, S. K. My Undelivered Lecture. Cr. 8vo. 
Pp. iv+64+v. (Dacca: The Author, Commercial 
Academy, 1923.) 8 annas.* 

Peachey, George C. A Memoir of William and John 
Hunter. Demy 8vo. Pp. xi+313+8 plates. (Ply- 
mouth: Printed for the Author by Wm. Brendon and 
Son, Ltd., 1924.) * 
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University Tutorial Press. 


THE TUTORIAL PHYSICS. 


Sound, Text-Book of. By EpmuNnp Carcu- | Magnetism and Electricity, Advanced 
POOL, B.Sc. Fifth Edition. 6s. 6d. Text-Book of. By R. W. HUTCHINSON, 
M.Sc., A.M.I.E.E. In Two Vols. Second 


‘The treatment is thorough and en and we can strongly eee 
rec the book.” —/ournal of Education. Edition. 12s. 6d. 
* The text is carefully written ; the diagrams are clear and abundant. 
The book can be heartily recommended.” —Science Progress. 
Heat, Higher Text-Book of. By R. W. d siti 
STEWART, D.Sc. Second Edition. 7s. 6d. Properties of Matter. By C. J. L. Wac- 
STAFF, M.A. Third Edition. 5s. 
The aut‘or’s exposition of the subject is very concise and clear. mae 
The choice sade of experiments for description of the text gives the “It is in all respects a most excellent manual for students. ... A 
student an i «ight into modern experimental methods.”"—Lugineering. contribution, at once practical and academic, to text-book literature.” — 


Engineering. 


Light. Text-Book of. By R. W. Stewart, Practical Physics. By W. R. Bower, B.Sc, 


D.Sc., and JOHN SATTERLY, D.Sc., M.A. Fifth A.R.C.S., and JOHN SATTERL ALY, D.Sc., M.A, 
Edition. 6s. 6d. Second Edition. 7s. 
| “The book is of good quality throug shout and affords students an 
‘* A thoroughly practical book.” —Saturday Review. opportunity of doing excellent work." —Schoo/master. 


A Complete inal ind Educational Publications post free on application. 


1d., 
25 high Street, Wew Orford Street, London, 


Journal of Scientific Instruments 
(Published on the 15th day of each Month.) A SIPHON RAINFALL RECORDER 


PRODUCED BY THE INSTITUTE OF PHYSICS WHICH IS 


with the co-operation of the AUTOMATIC AND _ INFALLIBLE 
NATIONAL PHYSICAL LABORATORY 


Price, Single Copies 2s. 6d. 
Annual Subscription, 30s. including postage. 


Vy 
Send Subscription to asella severe and 


The Institute of Physics, 90 Great Russell Street, y lengthy 
London, W.C.1. designed a by the Brit- 
Siphen Rain- ish Rainfall 

CONTENTS OF SEPTEMBER ISSUE fall R d O 
(Vol. I. No. 12) ecorder rganization 
for D ng Inf d Radiat; (Part II which is en- and by the 
A New Selenium Cell Density Meter. By F. C. Toy and matic and / { cal Office, 
S O. RAWLING. does not fail ¢ {| who have 
A Telescope Support. By C. V. Boys. 


The Preparation and: Silvering of Quartz Fibres. By T. C. 


KEELEY. has been | number of 
An Apparatus for Investigating Certain Types of Fluid submitted to 7 them from us. 
Motion. By Professor! E. N. pA C. ANDRADE and J. W. y, 
LEwIs. 
Reviews; Index to Volume I. | 


This new Journal is devoted to the needs of workers in every 
branch of science and manufacture involving the necessity for | 


accurate measurements. Its scope includes Physics and | Cc F. CASELI A & CoO. Ltd. 


Chemistry, Optics and Surveying, Meteorology, Electrical and 
Mechanical Engineering, Physiology and Medicine. 49 & 50 PARLIAMENT STREET, S.W.1 


COPIES OF Nos. 1-11 ARE STILL AVAILABLE. | 


Patent No. 162501/20. 
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B.D.H. 
COMPARATOR CASE 


This outfit has been 
designed in order to 
provide for the safe 
storage of filled buffer 
tubes, and a Com- 
parator in which to 
use them. 

A Price List of the 
B.D.H. Indicators 
through a Py range 
from —0-2 to 13-0, also 
the B.D.H. Chart of 
Satan lon Concentration Data, and a 
full description of the B.D.H. Comparator 
Case, will be supplied on request. 


THE BRITISH DRUG HOUSES, LrD. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


For Accurate Control 


The “Coolidge” 
X-Ray Tube 


The “Coolidge” tube is unequalled for physical and 
industrial X-ray work because it allows of an accuracy 
of control impossible with other types of tube. Both 
the quantity and penetrating power of X-rays delivered 
are under the complete control of the operator when 
the “Coolidge” tube is used, the quantity varying in 
direct proportion to the temperature of the cathode 
filament, and the penetrating power in direct proportion 
to the potential applied to the tube. You know exactly 
what you are doing when you use a “Coolidge” tube, 
and you can repeat accurately a given set of conditions 
at any time. If you value scientific accuracy, pin your 
faith to the ‘‘ Coolidge” tube. 


Send for full particulars and prices. 
All types in stock. 


WATSON & SONS 
KINGSWAY, LONDON. 


Telephone : Regent 1227. Telegrams : “ Skiagram, Westcent, London.” 


LAMPS AND SCALES FOR GALVANOMETERS 


The lamp and scale illustrated 


Lamp and Scale, Pattern No. 1000. 


here has been designed for use with 
low-voltage metal filament lamps. 
These lamps give a brilliant “ spot,” 
with a very low power consumption, 
which results in cool running over 
long periods. The scale is mounted 
in a mahogany frame and is adjust- 
able in all directions as also is the 
lamp. Where the supply is alternat- 
ing current a small transformer can 
be supplied at a very low cost, while 
in other cases a small accumulator is 
suitable. Either the lamp or scale 
can be supplied separately if desired. 


Full Particulars sent on request. 


GAMBRELL BROS., LTD. 
76 VICTORIA STREET, LONDON, S.W.1 


VICTORIA 9938. 


PHONES: 
oe PUTNEY 2100. 


HEAD OFFICE) MERTON ROAD, SOUTHFIELDS, 
AND WORKS: LONDON, S.W.18. 


— 
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Bargains in Government Surplus Stores 


12-INCH SPARK HEAVY DISCHARGE INDUCTION COILS 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 


and therefore confidently re- gam 


commended. 


Specification. — 12-inch | 


Spark Heavy Discharge Coil, 


complete with Condenser, im 


Variable Primary, Discharge 


Pillars, Heavily Insulated, 


and fitted in Solid Polished 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion, Fitted with removable 
Carrying Handles. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


Exclusive of Meter. 
Milliamperemeter £3 extra. 


| To avoid disappointment send 
B your orders early. Only a 
limited number can be sup- 


plied. 


A UNIQUE 
OPPORTUNITY 
FOR 
LABORATORIES 


For further Surplus Bargains send for Catalogue No. 2. 


pepartmenr LHE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


THE “CHAINOMATIC” 
BALANCE 


Every user of a Chemical Balance 
will at once appreciate the value of 
an instrument equipped with the 
attachment shown. 


ITS ADVANTAGES ARE :— 


Great saving of time—without loss 
of accuracy. Riders and weights 
below 0:1 grm. not required. Possi- 
bility of error reduced to a minimum. 
Continualopeningand shutting of case is 
entirely avoided during final weighings. 
Graduations, being white on black, are 
very distinct, and can be read with ease. 


Full particulars sent on request. 


L. OERTLING LTD. 


88, 89 and 90 Turnmill Street, 
LONDON, E.C.1 


} 
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The “ STUDENT” 


Eastman Microscope. 


Model No. 15. 
AY EXCELLENT MICROSCOPE for students, 


with inclination joint, nickelled rack and 

pinion, nickelled and stove blacked body, 
stove blacked enamelled stand, stage fitted with 
iris diaphragm, reversible plane and concave 
mirrors, supplied in varnished wocden box. 


OPTICAL SPECIFICATION. — Triple 
objective and two eyepieces. No. 4 
gives magnification of 800 diameters 
with the — objective, and 500 
diameters when front lens of the 
objective is removed. No. 2 eyepiece 
gives magnification of 300 diameters 
with the — objective, and 200 
diameters when front lens is re- 
moved. Height closed, 10’. Weight 


3tlbs. Price £3:10:0 post free. 


Commercial Film for 
Photomicrography |. 


Where contrast is required in 
the photography of diatoms, fibres 
or unstained sections, Eastman 
Commercial Film should be used. 
It has exceedingly fine grain 


and a steep scale of gradation. Serd fer fully 
; Call at any of our branches or send a loguee, N.7, of 
1 post-card frr your free copy of the Telescopes, 
t“SIGHTS OF LONDON” Booklet, Binoculars, and 
Ia profusely illustrated guide to our Surplus War 
y /amous city. Stores. Post free 


For full particulars 


a y to 
ivisi ANDB COMPANY LIMITED 
Kodak Ltd. (Wratten Division), CONSULTING OPHTHALMIC OPTICIANS 
428 STRAND, LONDON, W.C.2. 
Kingsway, Lo ndon, Ww.c, 2 Branches at London, Leeds, Swansea, Canterbury and Cheltenham. 


Look for the Owl in the Window. 


OPHTHALMOSCOPE 


This instrument is a modified form of the design due to 
the late Prof. Wertheim Salomonson. By its means it is 
possible to obtain photographs of the fundus, about 44 
mm. in diameter, covering a large proportion of the total 
fundus and enabling both the disc and yellow spot to be 
shown on onc plate. 


Further particulars will be gladly sent on request. 


Cambridge C AM BRI D GE | 


Office. 43:CROSVENOR PLACE 


CAMBRIDGE &Jhowrooms LONDON, S.W.L 
Coney: The Cambridge and Paul Instrument Co.of America Inc. Grand Central Terminal New York, 
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From EDWARD ARNOLD & CO.’S List 


NEW PUBLICATIONS 


Life of John William Strutt, Third Baron Rayleigh, O.M., sometime President of 
the Royal Society and Chancelior of the University of Cambridge. By his son, Rokerr JouN Srroevrr, Fourth 
Baron Rayleigh, I°.K.S., late Fellow of Trinity College, Cambridge. With Portraits. 25s. net. 


Antiques: their Restoration and Preservation. !}y A. Lucas, F.1.C., Chemist in the 
department of Antiquities, Cairo. Crown 8vo. 6s. net. 


Outlines of Organic Chemistry. By E. J. Hormyarp, M.A., Head of the Science Depart- 
ment, Clifton College, Author of ‘‘ Inorganic Chemistry.” Crown 8vo. Cloth. 7s. 6d. net. 
‘This book is written on the same lines as the author's ‘* Ynorganic Chemistry.” It is in no way an abridged dictionary 
of organic compounds, but a readable account of the subject. 


The Corrosion of Metals. By Uuick R. Evans, M.A., King’s College, Cambridge. Author of 
‘** Metals and Metallic Compounds,” 1 Vol. 14s. net. 

The Enlarged Callendar Steam Tables. (Fahrenheit Units.) by H. L. CALLeNbar, 
F.K.S., Professor of Physics in the Imperial College of Science and Technology. 80 pages. Demy 8vo., 78. 6d. net. 
Up to 2000 lbs. pressure and 400° F. superheat at intervals of 10° F. Arranged on a pressure basis with all the 


required properties on one page, instead of separate tables for total heat, entropy, volume, e'c. 


The Mollier Diagram. Drawn by Prof. CALLENDAR from the values obtained from his equations 
for the ‘‘ Properties of Steam,” and printed on light green squared paper. 1s. net. 


The Measurement of Fluid Velocity and Pressure. By the late J. R. PANNELL, 
Senior Assistant in the Aero-dynamics Depariment of the National Physical Laboratory. Edited by Kk. A. FRAZER, 
B.A. (Cantab.), B.Sc. (Lond.). With Foreword by Rk. V. SourHweEtL, M.A., Superintendent of the Aero- 
dynamics Department of the National Physical Laboratory. Demy 8vo. 10s. 6d. net. 

Growth. By G. R. DE BEErErR, B.A., B.Sc., F.L.S., Fellow of Merton College, and Demonstrator in 
Zoology and Comparative Anatomy in the University of Oxford. With 8 Plates and other Diagrams. 1s. 6d. net. 


NEW AND REVISED EDITIONS 


Isotopes. By F. W. Astron, D.Sc., F.R.S., Fellow of ‘Trinity College, Cambridge. vili+ 182 pages, 
and 5 Plates. New and Revised Edition. 10s. 6d. net. 

Ions, Electrons, ‘and Ionizing Radiations. By J. A. CRowTHER, Sc.D., Professor of 
Physics at University"College, Reading. Fourth Edition. xii+328 pages. 12s. 6d. net. 


The Principles of Applied Electro-Chemistry. By A. J. ALLMAND, D.Sc., Professor of 
Chemistry, King’s College, London. Second Edition revised by the Author and H. J. ELI INGHAM, A.R.C.S., B.Sc., 
Lecturer in Physical Chemistry, Imperial College of Science and Technology. 8vo. 365s. net. 


Metals and Metallic Compounds. By ULick | Organic Chemistry for Advanced Students. 


Rk. Evans, M.A., Trinity College, Cambridge. 4 | By JuLtius B. ConEN, Ph.D., B.Sc., F.R.S., Professor 
vols. (obtainable separately). Vol. I.—Introduction, of Organic Chemistry in the University of Leeds. 
Metallography, Electro-Chemistry. 21s. net. Vol. IT. Fourth Edition, in Three Parts. Each Part obtainable 


— Metals of the ‘*A” Groups. 18s. net. Vol. III.— 
The Transition Elements. 148. net. Vol. IV.— 
Metals of the ‘‘B” Groups. 18s. net. 


separately. 188. net each volume. 
A Text-book of Geology. By P. Laker, 


F.G.S., Reader in Geography in the University of 


Outlines of Palzontology. By II. H.SwinNnerron, | Cambridge; and R. H. Rasrait, Se.D., F.G.S., 
D.Sc., F.Z.S., Professor of Geology, University Col- Lecturer in Economic Geology in the University of 
lege, Nottingham. 368 Illustrations. 30s. net. Cambridge. Third Edition. 21s. net. 

An Introduction to the Theory of Optics. By | A Text-book of Physics. By R. S$. WiiLows, M.A. 
Sir ARTHUR, SCHUSTER, Sc.D., F.R.S., Honorary (Camb.), D.Se. (Lond.), late Head of the Department 
Professor of Physics in the Victoria University of | of Mathematics and Physics at the Sir John Cass 
Manchester. Third edition. Revised by the Author | Technical Ins itute. Second Edition. Sixth Impres- 
and J. W. Nicuotson, M.A,, D.Sc., F.R S., Fellow | sion, viii + 520 pages, with 320 Diagrams. 9s. net. 
and Tutor of Balliol College, Oxford. 18s. net. | Heat. By W. J. R. Catvert, M.A., Harrow School. 

Inorganic Chemistry. <A ‘Jext-book for Schools. | viii + 344 pages, with 138 Diagrams, and an Appendix 
By E. J. Ho_myarp, M.A.  viii+564 pages, with containing numerous examples to be worked out by the 
Diagrams and Portraits. 6s. 6d. student. 6s. 
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CEYLON. 


The GOVERNMENT of CEYLON will require in July 1925 the 
services of a MYCOLOGIST and a SYSTEMATIC BOTANIST. 

Should the officer appointed as Myco:.oGist be a senior officer with 
tropical experience, he will be required to take charge of the Mycological 
Division. The Mycolozical Division of the Department consists of three 
officers, and is responsible for research and investigation into the fungus 
diseases of the economic crops of the Colony. Candidates should be 
gratuates of a British University with tst class honours in Botany, or 
should possess equivalent qualific ations. They should have received 
special training in plant physiology and pathology, and should have com- 
pleted at least two years’ po-t-graduate research work in mycology and 
plant pathology. 

The officer appointed as Systematic Borantsr will be required to take 
charge of the systematic work in the Botanic Gardens of the Colony; to 
make further researches into the flora of the Colony ; and to make studies 
particularly of the ecology of Ceylon plants. Candidates should be 
graduates of a British University with 1st class mae in Botany, or 
should possess equivalent qualifications. They should have rec eived 
training in ecology, and should have completed at least two years’ post- 
graduate research work in systematic botany. They should be of good 
physique, as the duties of the post will involve travelling in the furests of 
the Colony. 

Em «.umMeNntTs.—Initial salary (if under thirty years of age) £500, rising 
by two increments of £30, one of £40, and twelve of £30 to ph per annum. 
4600 on reaching the age of thirty. An officer i thirty or over on appoint- 
ment would enter the scale at £6co. The Myco.ocist, if with previous 
experience of tropical mycology, might be granted a higher initial salary. 
Efficiency bars tefore £720 and £870. After reaching £960 the officer will 
be eligible for promotion tu the “Selection grade” (£1000- és50- £1209 
per annum). 

PassaGces. — Free passage to Ceylon will be provided for a selected 
can.lidate, and, if married, for his wife and family, not exceeding four 
persons in all. 

Quarrexs.—Unfurnished Government quarters provided at rental fixed 
by Government (at preset 6 per cent. of salary at Peradeniya). If 
Government quarters not available a rent allowance is made. Present rate 
at Peradeniya to per cent. (if married), 5 per cent. (if single). Government 
quarters probably available. 

o restriction as to marriag ge. 
in Ceylon i is treated as a bachelor. 

Remark~. — The appointments will fall vacant about July 1o25. On 
probation for three years in the first instance. If and when confirmed in 
his appointment, an officer will be placed on the permanent establishment. 
He will then be called upon to contribute 4 per cent. of salary to the 
Widows’ and Orphans’ Pensions Fund. 

Apriicatio.s.—Requests for the necessary forms of application and for 
further information in regard to leave, pension, etc., regulations should be 
addressed to the Private SECRETARY (Appointments), Colonial Office. A 
candidate resident abroad should submit a full statement of his career, 
supported by testimonials and references. The final selection will not be 
made before December 15. 


THE EGYPTIAN GOVERNMENT. 
MINISTRY OF EDUCATION. 
SCHOOL OF MEDICINE. 


WHOLE-TIME LECTURER IN CHEMISTRY. 
a year in the grade L. E.240-600. Contract for three years. 

Applications are invited from Egyptians only for this vacant post. 

‘The holder of this post is expected to devote his whole time to teaching 
and research, 

Applications must be accompanied by qualifications, details of research 
work, former teaching posts and testimonials, and be addressed to the 
Director, School of Medicine, Cairo, Egypt. They should reach him 
before October 10, 1924. 


KENT EDUCATION COMMITTEE. 


COUNTY SCHOOL FOR GIRLS, GRAVESEND. 


Wanted in January a SENIOR SCIENCE MISTRESS to organise 
the subject throughout the School, and to teach to Higher Certificate and 
Scholarship standard, with Botany up to First kxamination at least. An 
Honours degree (First or Second Class) training and experience essential. 
Ability to give help in the teaching of mathematics a recommendation. 

ate application.should be made to the Heap Mistress at the 
School. 


A married man whose wife is not resident 


Pay L.E.500 


E. SALTER DAVIES, Director of Education. 


A. ROSH, B.Sc. 
18 Mount Park Avenue, Purley Oaks, Surrey. 


Scientific and Technical Translations; Extracts, Data, Literature 
compiled; Languages: English, French, German, Italian, 
Dutch, Russian, Tzech, Serbian, Bulgarian, Hindistani. 


Advertiser desires to share “Nature” 


weekly. Box No. 22°, c/o Nature. 


“THE MICROSCOPE,” by Conrad Beck. 
Part 1. A Simple Handbook, 2s. 6d. Post ~~" 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s. 
68 Cornhil!, London, E.C. 3 


k. & J. Beck, 


UNIVERSITY OF CAPE TOWN. 


LECTURESHIPS IN PURE MATHEMATICS. 


Applications are hereby invited for the posts of (i.) SENIOR LEC- 
TURER and (ii.) LECTURER in the Department of Pure Mathematics 
at the University of Cape Town. The salary is as follows : 

(i) SENIOR LECTURER, £450 per annum, rising by annual incre- 
ments of £25 per annum to a maximum of £650 per annum 

(ii.) LECTURER, £409 per annum, rising by annual increments of 

25 per annum to a maximum of £500 per annum. 

The lecturers must become members of the University Teachers’ Super- 
annuation Fund. 

Any special qualifications should be fully stated. Ability to teach 
actuarial mathematics and statistics may be a recommendation. 

Tne successful applicants will be required to assume duty on March 1, 
1925, or as soon as possible thereafter. Salary commences from date of 
assumption of duty. 

An allowance of £40 will be made towards the cost of the journey, 
subject to a proportionate refund in the event of a lecturer retiring before 
the expiration of three years. 

Applications, in duplicate, must reach the Secretary, Office of the 
High Commissioner for the Union of South Africa, Trafalgar Square, 
l.ondon (from whom Forms of Application and further particulars may be 
obtained), not later than October 28, 1924. Applicants should state if they 
are to be regarded as candidates for "either of the above posts. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


The Department requires the services of an ASSISTANT at the B ritish 
Museum Laboratory for Research in connexion with the cleaning and 
restoration of museum exhibits. Candidates must be honours graduates in 
Chemistry, with good research experience. A wide general knowledge of 
chemistry is of first importance. Interest in archeology and training in 
mycology would be additional qualifications. Salary offered, £350 per 
annum inclusive ; but a higher salary would be paid to a specially qualified 
candidate. 

Preference will be given, other things being equal, to ex-service men. 

Applications should be made not later than October 11 to the SECRETARY, 
Department of Scientific and Industrial Research, 16 Old Queen Street, 
Westminster, S.W.1, on a form to be obtained from the Department. 


WOOLWICH POLYTECHNIC, 
WOOLWICH, S.E.18. 


EVENING COURSES for Matriculation and, under recognised teachers, 
for Intermediate and Degree Examinations of London University in 
Science and Engineering. 


FOR SALE. 


Eight-Day Mean-time Astronomical or Household Regulator. 
Made by DENT. Double three-leg gravity escapement. In 
Mahogany Case. 

Barograph (Recording Barometer). French make, with drawer 
for charts, complete in Mahogany Case. 

Thermograph (Recording Thermometer). In Mahogany Case. 

Can be seen by appointment at 8 Bedford Rd., Chiswick, W. 


Spencer Microscope, 3, }, 7: O.I1., 2 eye- 
pieces, Abbe condenser, iris, dark field, all perfect, mahogany case, 
416. Van Vestraut, Faraday House, Southampton Row, W.C. 


CHEMIST (aged 21}, B.Sc., 2 Hons., London, 


seeks situation anywhere —Write Box 4, c/o Nature Office. 


THE “DAVON” Patent 


SUPER-MICROSCOPE 


For Critical Bacteriology 
and Metallurgy. 


Specimen prints sent for inspection. 


N.B.—Critical Photographs at x 1000 with a 4” o.g. 


F. DAVIDSON & CO. 


29 Great Portland Street, London, W.1 
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‘Edney Hair 


showing 


the PERCENTAGE 


in the room or other 


Hygrometer 


directly 
Mof MOISTURE 


place where itis hung 


HE Instrument is strongly made, and is mounted in a stout polished and lacquered brass case, with 5-inch engraved 
and silvered metal dial, which gives a very open range, allowing the variations in humidity to be easily observed. 

The action is by the contraction or expansion of a strand of 50 specially treated human hairs, which alters in length accord- 
ing to the percentage of moisture in the atmosphere. This movement is conveyed by simple mechanism to a pulley on 
which the indicating hand is fixed. Each Instrument is tested against standard Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. A small adjusting screw is provided so that at any time the hand can, if required, be 


set ta.a standard. Pico £2 2] 


Size I1 in. x 5 in. x 74 in. 


THE “ EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 


copper cover. 
Price complete, with charts for one year ; ‘ « £8 6 90 


Illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LT. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 


3 
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RELAYS | POSTLIP ” 


FOR (No. 633 Mill) 


TEMPERATURE CONTROL ENGLISH FILTER PAPERS 


| 


| Manufactured in 
| | ANNUALLY INCREASING QUANTITIES 
| for upwards of 50 years. 
| | White and All sizes in 
Grey Plain, 
ircles, an 
LABORATORY { Folded 
aay. in Ad i Crinkled, Filters. 
and Rolls made 
Embossed. - to order? 


Pure Filterings for Laboratory 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. ° ve 
a Work and in quantities for all 
Price - - £8:10:0 
industrial purposes. 

REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 National Physical Laboratory, a copy | 
Complete System of Automatic Control for Low Temperature ; of which will be sent on application, | | 
Experimental Chambers. together with free samples if required. | || 


Reliable Regulation within y's° Cent. 


BAILY, GRUNDY & BARRETT LTD. EVANS, ADLARD & CO., Ltp. 


2 St. Mary’s Passage POSTLIP MILLS 
CAMBRIDGE WINCHCOMBE R.S.O., GLOS., ENGLAND. 
Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 4 


[eitz 


NEW POCKET 
MICROSCOPE 


Magnifications 3-5 to 250 diameters. 
Weight 15} ozs. with pouch. 
Size of pouch 5” x 23” x 2”. 


Price £8: 10:0 complete. 


MICROSCOPES AND ACCESSORIES, 

MICROTOMES—HAEMACYTOMETERS, 

PHOTOMICROGRAPHIC APPARATUS, 

DISSECTING STANDS, STAGES AND 

LENSES—MICRO-PROJECTION 

APPARATUS—EPIDIASCOPES, Folded for pouch. 
PRISM BINOCULARS, ETC. 


Catalogues and particulars post free. 


OGILVY & CO. 


up for use. (British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 
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SELECTED SCIENCE TEXT-BOOKS 


Animal Nutrition. By Professor T. B. | 
Woon, C.B.E., M.A, F.I.C., F.R.S. 4s. 6d. 
‘The book has a value far higher than that provided by a mere 


log sical summary of technical information concerning feeding - stuffs. 
The author introduces a fresh standpoint from which to tackle the 
problem of computing rations.” —/ertiliser. | 


> 


Chemistry of Crop Production. by 
Professor T. B. Woop, C.B.E., F.I.C 
F.R.S. Second Edition. 4s. 6d. 


* Invaluable to farm pupils, agricultural and horticultural students.” — 
{ Schoolmaster. 


Tutorial Chemistry. By G. H. Battery, 
D.Sc., Ph.D. Edited by Wm. BricGs, LL.D., 


M.A., B.Sc., 
Part I. Non-Metals. Fourth Edition. 55. 
Part II. Metals and Physical Chemistry. F2/th 


Edition. 


“* We can thoroughly recommend this work.’ 


7s. 6d. 


’"—Journal a Education. 


rece 


Technical Electricity. By H. T. Davince, 
B.Sc., M.I.E.E., and R. W. HUTCHINSON, M.Sc., 
A.M.LE.E. Fourth Edition. 12s. 6d, 


‘* One of the best introductions to the studyjof electrical engineering 
with which we are acquainted.” 


| Alternating Current Electrical Engin- 


eering. W. T. MACCALL, M.Sc., 
“The author is to be congratulated on his book, which can be 
ommended to teachers and students with perfect confidence.” — 
Electrical Review 


_ Continuous Current Electrical Engin- 


eering. By W.T. Macca.t, M.Sc., M.LE.E. 


Second Edition. 13s. 

“The book is ‘ell arranged and well illustrated, thoroug zhly up-to- 
date, and clearly written. ‘whe che apter o1 nductors and insulators 
is a remarkably good one, and the section on photometry is an unus 4 
complete expc sition of the thec ory of illuminz ati on.” —Electrical Rez 


A Complete Catalogue of Educational Publications post free on application. 


University Tutorial Press, Dd., 


25 bigh Street, Wew Orford Street, London, 


W.C.2. 


DISCOVERY 


ILLUSTRATED : 


| 


Monthly : 


THE POPULAR MONTHLY 
JOURNAL OF KNOWLEDGE 


We will send a free specimen copy 
of “ Discovery” to anyone anywhere. 
It is a paper worth reading, worth 
supporting and worth recommending 
to your friends. Just send us a post- 
card with the address. 


Articles in the October issue: 
WHY DOES A CAT FALL ON ITS FEET? 
J. CHASTON, A.R.S.M., B.Sc.Lonp. 
THE EXCAVATIONS AT UR. C. LEONARD WOOLLEY. 
THE IRON BACTERIA. Davin Ettis, D.Sc., Px.D., F.R.S.E. 


MEDIAEVAL LIFE IN AN OXFORD COLLECE. 
A. H. M. Jones AND K. McCrecor. 


MERCURY TRANSMUTED INTO COLD. 
RECENT DEVELOPMENTS IN SCIENCE. 


AND MANY OTHER ARTICLES. 


J. Ritey, B.Sc. 


Annual Subscription 12s. 6d. post free. 


BENN BROTHERS LTD. 
8 Bouverie Street, London, E.C.4 


SCIENCE PROGRESS 


A QUARTERLY RECORD OF SCIENTIFIC 
THOUGHT, WORK, AND AFFAIRS 


Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


176 pages. OCTOBER 1924. 7s. 6d. net. 
Annual Subscrivtion 31s. 2d., including postage. 


Pure Mathematics ; 
Botany ; 


Recent Advances in Science: 
Astronomy; Physics; Organic Chemistry; Geology ; 


Zoology ; Entomology. 

Articles: Relation of Mathematical Continuity to the Quantum 
Theory. By M. C. Johnson, A.Inst.P., F.R.A.S. Recent 
Developments . the Theory of Solution. By J. S. Dunn, 
B.Se., A.I.C. The Nucleic . By H.G. Reeves, M.S 
Physico-Chemical Theory of By L. J. Har ris, 
Ph.D. Sex-Determination in Birds. By F. W. R. Brambell 
Sc. Pseudo-Photo graphic Effects. By W. Clark, Ph.D. 
Abraham Bennett, F.R.S. By F. W. Shurlock B.Sc. The 
Encouragement of Discovery : A Proconnary. By Sir R. Ross. 

Popular Science: Tie Encouragement of Discovery: A 
-roconnary. By Sir Ronald Ross, K.C.B., etc. 

Notes: Sir Malcolm Watson. Another Miracle. Notes and 
News. 

Correspondence. 

Essays: Five Years of Relativity. By D. L. Thomson, B.Sc. 
Spider's Webs. By T. H. Savory. Passive Resisters? By 
H. Mace 

Essay Reviews: Cancer: Fact and Fancy. By A. Leitch. 
The Indian Character. By Sir R. Ross. 


Reviews of 38 Books, etc. 


JOHN MURRAY, Albemarle St., LONDON, W.1. 
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Carnegie Institution of Washington 


No. 35. Coblentz, W. W. 
Spectra : 
Part I. Infra-red Absorption Spectra. 
Part II. Infra-red Emission Spectra. 
Octavo, 331 pp., 152 figs. . $1.75 


No. 65. Coblentz, W. W. 
Spectra : 
Part III. Infra-red Transmission Spectra. 
Part IV. Infra-red Reflection Spectra. 
Octavo, 128 pp., 93 figs. . . $1.00 


No. 164. Coblentz, W. W. A Physical Study of the Firefly. 
Octavo, 47 pp., 1 14 figs. . $0.50 


No. 71, Uhler,H.S.,and R.W. Wood. Atlas of Absorp- 
tion Spectra. Quarto, 59 pp., 26 pls., 7 figs. $1.50 


No. 260. Davis, Paul B., and Collaborators. Studies 
on Solution in its Relation to Light-Absorption, 
Conductivity, Viscosity, and Hydrolysis: A Report 
upon a Number of Experimental Investigations 
carried out in the Laboratory of the late Professor 
Harry C. Jones. Octavo, 144 pp., 26 figs. $2.00 


Investigations of Infra-red 


Investigations of Infra-red 


The publications of the Institution now fhumber nearly 
500 volumes, the subjects including Anatomy, Archeology, 
Astronomy, Botany, Chemistry, Climatology, Economics and 
Sociology, Embryology, Engineering, Folk-Lore, Genetics, 
Geology, History, International Law, Literature, Mathematics, 
Medicine, Nutrition, Paleontology, Paleography, Philology, 
Physics, Terrestrial Magnetism, and Zoology. 


Orders for books should be addressed 
to your bookdealer or to 


CARNEGIE INSTITUTION OF WASHINGTON 
WASHINGTON, D.C 


OF -THE CONTENTS 
F THE OCTOBER NUMBER 
OF THE. 


PHILOSOPHICAL MAGAZINE 


JOURNAL OF SCIENCE 


Conducted by Sir OLIVER JOSEPH LODGE, D.S8c., LL.D., F.R.S.; 

Sir JOSEPH JOHN THOMSON, 0.M., M.A., Se.D., P.R.S.; JOHN 

JOLY, D.Sc., F.R.S., F.G.S. ; RIOHARD TAUNTON PRANCIS : 
and WILLIAM FRANCIS, P.L.S. 


Published the First Day of every Month, Price 4s. 6d. 


On the Passage of ee through Transparent Plates. By Sir ArTHUR 
ScHUSTER, 

Second Memoir on a Determination of the Curvature invariant of Space- 
Time. By L. Sivperstein, Ph.D. 

A New Variety of Spectra. By WittiamM HamILton McVICcKER, JoserH 
KENNETH Marsh, and ALFRED STEWART 

Application of a Thermionic Valve to the Measurement of the Damping of 
Vibrations of a Steel Wire. By F1orRENcE M. CHAMBERS. 

on, Experiments on the Vibration of Bars. By E. F. Retr and W. L. 

OWLEY. 

The Crystal Structure of Cuprite and Rutile. By GiLbert GREENWOOD. 

A New Determination of the Constant N of Avogadro, based on its De- 
finition. By Pierre LecomTeE pu Noiy, D.Sc. 

Regularities in Band Spectra. By Prof. SNeEHAMoy DaTTa. 

Some Problems of Two-Dimensional Electrostatics. By D. M. Wrincu. 

The Critical Pressure-Ratio for Gases as affected by Variable Specific Heat. 
By W. J. Waker, Ph.D. 

On the Irregularity of the La Doublet in the X-ray Spectra. By B. B. Ray. 

The Mobility in Air of Ions produced in another Gas. By G.C. GrinpDLey 
and Prof. A. M. ‘T'yNnpALL. 

The Distribution of Electrons among Atomic Levels. By Epmunp C. 
STONER. 

A Suggestion as to the Structure of Light. By Sir J. J. THomson, O.M. 

On the Relation between Metal Contact Potentials and the Peltier Effect. 
By J. A. V. Burcer. 


144 Pages with 3 Plates and numerous Illustrations in the Text. 

Subscription for 1925, £3 17s. 6d., including six double 

numbers, post free to any part of the world. Any double 
numbers issued beyond six charged extra. 
TAYLOR & FRANCIS, 

Red Lion Court, Fleet Street, London, E.0.4 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Intwo Parts. Price 13s. 6d. net. 

The two Parts are also sold separately :—Part I., Text-Book, gs. net. ; 
Part II., Laboratory Exercises, 6s. net. 

“The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.” —Wature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


An illustrated monthly record of An- 
M A N thropological Science, 2s. net per part, 
20s. a year, post free anywhere. 
CONTENTS OF OCTOBER ISSUE. 


Oricinat ArticLes: East African Masks and an Ovambo Sheathed 
knife. (With Plate K.)—Notes on Utani and other Bondei, Customs. — 
Tewa Mothers and Children.—The Polynesian Word A tua: its Derivation 
and Meaning. —Netting without a Knot.  (///ustrated.) — REview.— 
PROCEEDINGS OF SociETIES: Report of the Proceedings of Section H. of 
the British Association ‘Toronto Meeting, 1924.—CORRESPONDENCE. 

LONDON: THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 GT. RUSSELL ST., W.C.!. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


GERMAN BOOKS 


AND PERIODICALS 
supplied by 
W. MULLER, Foreign Bookseller, 
26 Hart Street, Bl bury, London, W.C.1 


References in all countries. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 


&rS 23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 66 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. Rivey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W. 13. 


SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOGY. 

Recently published: Part Il: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). ne completion of this portion will be published in Sep- 
tember. In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and wir including the Library of the late Prof. 

G. Bonney, F.R.S. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact geen as well as sets of scientific periodicals, They invite 

d ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, Lonpon. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD Wohn). The Birds of Great naan 5 vols. ea 367 coloured 
plates. In the 25 original parts £28 net. 
LILFORD (Lord). The Birds of the British din: First Edition. 7 vols. 
Royal 8vo. 421 coloured plates by Thorburn, Keulemans, etc. Half 
polished red morocco £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON; W.C.2 


find 
Che 


Ak 


Al 


SP 


TH 


| 
| 
has 
ab 
stuc 
| 
= 
= 
| 
| | 
A 


Supplement to ‘* Nature,” October 4, 1924 Vil 


Messrs. LONGMANS & CO.’S LIST 


RESEARCHES ON FUNGI, VOL. III. 
THE CHEMISTRY TANGLE | The Production and libration of Spores in Hymenomy-eies 


UNRAVELLED and Uredinee. 


By A. H..REGINALD BULLER, B.Se. (Lond.), D.Sc. (Birm 
Being Chemistry systematised on a New Plan. in the University of Manitoba, With 227 Illustrations. 


Ph. D.(Leip.), LL.D.(Man.), F.R.S.C., Professor of Botany 
| 8vo. 30s. net. 


By FRANCIS W. GRAY, M.A., D.Sc. | This volume is divided into two parts, the chapters of which 


Senior Lecturer in Chemistry, Aberdeen University. are as follows :— 


PART I. 
Tie Production and Liberation of Spores in Hymenon-yecetes. 
Crown 8vo. 6§, net. I. The Psathyrella Sub-type illustrated by Lepiota cepaestipes. 
II. Psathyrella disseminata 
Il. The Bolbitius Sub-type illustrated by Bolbitius flavidus. 
IV. ‘The Armillaria Sub-type illustrated by Armillaria mellea, etc. 
‘The Inocybe Sub-type and its Intermediate Position. 


rom cover to cover the book Is stimulating to thought. VII. The Comatus Sub-type illustrated by Coprinus comatus. 
The Analyst. VIII. Coprinus sterquilinus. 
IX. The Atramenarius Sub-typ2 illustrated by Coprinus atramentarius. 


‘‘In the main, the author's attempt at unravelling the tangle | X. The Lagopus Sub-type illustrated hy Coprinus lagopns 


| XI. The Micaveus Sub-type illustrated by Coprinus micaceus 
has been successful. . . . The author has undoubtedly produced | XJ], ‘The Bioluminescence of Panus stypticus. 
a book which should stimulate a true interest in science in the | XIII. Agarics which are Parasitic on Other Agarics. 


- XIV. The Nocturnal Spore-discharge of Pleurotus o-treatus and Collybia 
student’s mind.’’— Chemical News. velutipes as observed with an Electric Hand-lamp. 

‘‘ Every one interested in the modern theories of the structure of PART II. 
matter, and particularly all teachers of inorganic chemistry, will 


The Production and Liberation of Basidiospores in the Uredineae. 
find this a useful and suggestive book.""—/ournal of the American I. The Phenomena of Spore-discharge. 

Chemical Society. Il. The Teleutospore and the Curvature of the Basidium. 

a | III. Spore Walls and Spore Dispersal. 


MONOGRAPHS ON BiOCHEMISTRY. 
Edited by R. H. A. PLIMMER, D.Sc. and F. G. HOPKINS, D.Sc., F.R.S. 
THE CARBOHYDRATES AND THE GLUCOSIDES. 
By E. FRANKLAND ARMSTRONG, D.Sc., Ph.D., F.I.C., F.R.S., Fellow of the City and Guilds of 
London Institute. 
Fourth Edition. 8vo. 16s. net. 


APPLIED ELASTICITY. 
By JOHN PRESCOTT, M.A., D.Sc, Head of the Mathematics Department, College of Technology, 
Manchester. 8vo. 25s, net. 


ANALYTICAL MECHANICS: 
Comprising the Kinetics and Statics of Solids and Fluids. 
By EDWIN H. BARTON, D.Sc., F.R.S., F.R.S.E., F.Inst.P., Professor of Experimental Physics, 
University College, Nottingham. 
Second Edition. Revised and Enlarged. With Diagrams. 8vo. 21s. net. 


TEXT-BOOKS OF PHYSICAL CHEMISTRY. 
Edited by SiR WILLIAM RAMSAY, K.C.B., D.Sc., F.R.S., and F. G. DONNAN, C.B.E., M.A., F.R.S. 
SPECTROSCOPY. 
By E. C. C. BALY, C.B.E, M.Sc, F.R.S., Grant Professor of Inorganic Chemistry in the University 
of Liverpool, Third Edition. In Two Volumes. With Illustrations. 8vo. Vol. I. 14s. net. Now ready. 


THE PRINCIPLES OF IRRIGATION ENGINEERING : 
With special reference to South Africa. 
By FRANCIS EDGAR KANTHACK, C.M.G., M.Inst.C.E., M.I.Mech.E., etc, lately Director of 
Irrigation for the Union of South Africa. With Illustrations and Diagrams. 8vo. 30s. net. 


A COMPREHENSIVE TREATISE ON INORGANIC AND THEORETICAL CHEMISTRY. 
By J. W. MELLOR, D.Sc; 
Vol. I. to LV. now ready. £3:35. net each. Other volumes in preparation. 


*.* A 16 pp. Prospectus giving opinions of the Press will be sent, post free, on application. 


LONGMANS, GREEN & CO., 39 Paternoster Row, London, E.C.4. 


Supplement to 


SLIDING 
RESISTANCES 


ALL REQUIREMENTS. 


Quality up. Prices down. 


New List (now ready) free on request. 


ISENTHAL & CO., LTD., 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster-General, &c. 


LONDON, N.W.10. 


DENZIL WORKS, WILLESDEN, 


LONDON 


Small Quart Spectrograph 
with all-metal frame. 


Full particulars and sample spectrum 
photograph from the Makers: 


BELLINGHAM & STANLEY Lid. 
71 HORNSEY RISE, 
LONDON, N.19. 


Tel. Hornsey 2270. 


Although the Calculator only measures 
6” when closed—and can be carried in 
the pocket without fear of damage—the 
scales are 66” long, and give results accur- 
ate to four or five significant figures. 

Model N. is of the greatest use for dealing 
with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
if of their high degree of accuracy. 

Price 21s. (Post Free) 
Colonia! Price 21s. 94. (Post Free) 
Foreign Price 223. (Post Free) 


U rite for illustrated Solder 
Pat & Sole Manufact 
CARBIC LIMITED 
51 HOLBORN VIADUCT, LONDON €.C.1. 


x 


G. C. DYMOND, F.1.C.P.A. POTTS, F.LC.P.A. 
W. P. THOMPSON & CO., 
CHARTERED PATENT AGENTS, 

12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN’S INN FIELDS, LONDON. 
J.V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A. 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made ina simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, 
BIRKENHEAD. 


(14 SPECIALITIES 


LEAFLETS 
ADJUSTABLE 
LIGHT FILTER 


FOR THE MICROSCOPE 
VARIATION FROM O TO ANY 
DENSITY 


Mé ¥ BE USED WITH ANY COLOUR 

EXTENDED SCALE FOR ACCU- 
RATE ADJUSTMENT 

OPERATED BY ONE MILLED HEAD 

SPECIALLY USEFUL FOR DRAW- 
ING WITH CAMERA LUCIDA 

LABORATORY EQUIPMENT Co. 
310-312 REGENT ST., LONDON, W.1. 

Telephone Mayfair 3111 


SEND FOR 


! 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


“Nature,” October 4, 1924 
4 
in a VARIETY OF PATTERNS for 
| NEW B-S SPECTROGRAPH | Ou - 
bil axe > 
|= | \ 
\ 
| 7 
\ 
| 
\ / 
| 
| | 


Supplement to ‘‘ Nature,’ October 11, 1924 


J. & A. GHURGHILL 


Just Ready. New Edition, the 11th. 120 Illustrations. 35s. net. Postage gd. 


SUTTON’S VOLUMETRIC ANALYSIS 


Revised throughout with numerous additions by W. LINCOLNE SUTTON, F.I.C., Public Analyst for thie Counties 
of Norfolk, Suffolk, Norwich, Ipswich, etc., and ALFRED E. JOHNSON, B.Sc. Lond., F.I.C., A. R.C.Sc.1., 
Additional Public Analyst for the County of Stafford and the Borough of Wolverhampton, etc. 


TWO NEW ELEMENTARY BOOKS 


10s. 6d. net. Postage 6d. 288 Illus. In One Volume. 10s. 6d. net. Postage 6d. 
QUALITATIVE AND VOLUMETRIC STEAD’S PHYSICS 
CHEMICAL ANALYSIS | By G. STEAD, M.A. Camb., Reader in Physics, 
By W. CALDWELL, Prof. of Chemistry, Royal College Guy’s Hosp. Med. School. 
of Surgeons in Ireland. Introduction hy Also in Three Parts: 
Gipson, Prof. of Chemistry, Univ. Lond., Guy’s 
Med. School. III. MAGNETISM, Evectricrry. 4s. net. 


Fourth Edition. 270 Illustrations. 25s. net. Postage od. 


NEW EDITION—GREENISH’S MATERIA MEDICA 


“ While the book has been designed for the special benefit of the student, it is one which no pharmacist should ever be without as a work 
of reference. Either in its capacity as text-book or work of reference, it is probably the best that has ever been written—certainiy it is the 
best ‘for t the pharmacist.” —PHARMACEUTICAL JOURNAI. 


Twelfth Edition. 10s, 6d. net. Postage 6d, 


NEW EDITION—LUCAS’S BOOK OF RECEIPTS 


Veterinary, Pharmaceutical, Photographic, Domestic, including Examination of Urine, Milk, Potable Waters, Sputum, etc. 
By E. W. LUCAS, C.B.E., F.EC., F:C.S., and B. STEVENS, O.B.E., F.EC., F.CS. 


How to ‘Analyse small quantities. 
42 Illustrations. 128. 6d. net. Postage 6d. 


PREGL’S QUANTITATIVE ORGANIC MICROANALYSIS 


Translated by E. FYLEMAN, B.Sc., Ph.D., F.I.C. 


“ The need for micro-analysis has become urgent, and the volume wiil be welcomed... . It is the only account of micro-analytical 
methods published in English.”—VuHe LANCET. 
DUFF’S TEXT-BOOK OF PHYSICS. Fifth Edition. , COLES’ CRITICAL MICROSCOPY. HOW TO GET 
609 Illustrations. 163. net. Postage od. THE BEST OUT OF THE MICROSCOPE. With 
— iim 8 Illustrations. 7s. 6d. net. Postage 5d. 
DREAPER’'S TEXT-BOOKS OF 
MYCOLOGY AND PLANT PATHOLOGY. By J. W. 
CHEMICAL RESEARCH AND ENGINEERING. HARSHBERGER, Ph.D., Prof. of Botany, University of 
ane. CLOUDS AND SMOKES. 10s. 6d. net. Pennsylvania. With 271 Illustrations. 218. net. Postage, od. 
| THE PORMATION OF COLLOING. By THE SVED- 
TION 98. 2 BERG, Professor of Physical Chemistry in the University of 
cROWTHER'S ‘MOLECULAR PHYSICS. 3rd Ed. Upsala. With 22 Illustrations. 7s. 6d. net. Postage 4d. 
DREAPER’S CHEMICAL RESEARCH. end Ed. 
semana CATALYSIS AED ITS INDUSTRIAL Eighth Edition. 28s. net. Postage od. 
APPLICATIONS. end Ed. 12 Illustrations. 7s. 6d. net. LEE’S 
MAXTED’S CATALYTIC HYDROGENATION AND Edited by J. BRONTE GATENBY, D.Sc., F.R.M.S 
REDUCTION. 5s. net. “4 volume no worker with the microscope can afford to do 
WILLOWS & HATSCHEK’S SURFACE TENSION | without, whether he be anatomist, physi ist, cytologist, or 
AND SURFACE ENERGY. 3rd Ed. 25 Illus. 68.6d.net. | pathologist. [t is a mine of information in neiranes to methods, 
HATSCHEK’S PHYS. & CHEM. OF COLLOIDS. 4th | and contains much us:ful mation of other kinds.” —Puysio- 
Ed. 7s. 6d. net. LocicaL Agstracts. W.D. H. 


Just Ready. Fourth Edition. 18s. net. Postage gd. 


PLANT ANATOMY AND MICRO-TECHNIC 


By W. CHASE STEVENS, Prof. of Botany, Univ. of Kansas. 


NEW EDITION—VOLUMES I. AND II., ALLEN’S ANALYSIS 
Edited by S. S. SADTLER, E. C. LATHROP, and C. A. MITCHELL. 


VOL. I. 105 Illustrations. 30s. net. Postage 9d. 
Contents.—Alcohols, Malt and Malt Liquors, Wines and Potable Spirits, Yeast, Neutral Alcohol Derivatives, 
Sugars, Starch and its Isomerides, Paper and Pulp Testing, Aliphatic Acids. 
VOL. II. 24 Illustrations. 30s. net. Postage 9d. 
ContTents.—Fixed a Fats and Waxes, Butter Fat, Lard, Linseed Oil, Higher Fatty Acids, Soaps, Glycerin, 
Wool-Fat, Wool-Grease, Scint, Degras, and Sterol Alcohols. 


27 Illustrations. 8s. 6d. net. Postage 6d. Translated by P. C. L. THORNE, 


PAULI’S COLLOID CHEMISTRY OF THE PROTEINS. 


“* With extraordinary ingenuity and sureness of treatment, the most importz ant quantitative methods of physical « hemistry have been applied 
to the exceptionally d lifficult and elusive materials. . . . Indispensable to serious students." —/ournal of Society of Chemical Industry. 


So Illustrations. 21s. net. Postage gd. 


AN INTRODUCTION TO BIOPHYSICS 


By D. BURNS, M.D., D.Sc., Prof. of Physiology, Univ. of Durham. Foreword by Prof. D. NOEL PATON, F-.R.S. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street, W.1. 


ii Supplement to “* Nature,” October 11, 1924 


W. & R. BALSTON, LT. 


Ordinary Grades. Filter Cones. Diffusion Shells. 

‘* Ashless’’ Qualities. Fat-Free Strips for Milk Analysis. Folded Filters. 
Absorption Blocks. Extraction Thimbles. Unsensitised Strips. 
Filter ‘‘ Hats.’’ Black Filter Papers. Etc., etc. 


WHATMAN DIFFUSION SHELLS. 


Far superior to parchment paper, for with the smallest volume of fluid they offer the largest 
possible dialysing surface, combining the greatest cleanliness with absolute reliability. 


Descriptive Booklet, Price List and Samples on application. 


Obtainable from all Laboratory 
Furnishers, in sealed packages 


IN CASE OF DIFFICULTY IN OBTAINING SUPPLIES OR SAMPLES 
Write the Sole Sales Representatives: 


H. REEVE ANGEL & CO., LTD., 
9 Bridewell Place, LONDON, E.C.4. 


JACKSON-BLOUNT” SERIES 
OF 


METALLURGICAL 
MIGROSCOPES 


For the Visual and Photographic Study 
of Metals and other Opaque Surfaces. 


New Catalogue post free on request. 
(See Nature, September 20, page 447) 


JAMES SWIFT & SON LT: 


Makers of the Highest Grade Microscopes 
and Accessories. Contractors to all Scien- 
tific Departments of H.M. Government. 


LONDON, W.1. 
SCIENTIFIC APPLIANCES 


ULAR GLASSES, ASTRONOM' ICAI DALE & HOLLINS 
INSTRUMENTS. Baneries, Relays, WIRELESS RADIO 


Parts and Fittings, Crystals, an "Phones, Condensers, New 

Duros ener do not wear out, Electric Clocks, many 
les. New List free. 

Lenses, Prisms, Mirrors, and all Artists’ Materials and 

Drawing Instruments. Large stock of good Second-hand 

Blectrical and Scientific Instruments. /ilustrated List 

6d. post free. See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, 11 & 29 SioiLian Avenue, Lonpon, W.C.1. 


G. C. DYMOND, F.I.C.P.A. POTTS, F.LC.P.A. 


aes es W. P. THOMPSON & CO., 
Sea CHARTERED PATENT AGENTS, 

PARSONS OPTICAL GLASS C2 12 CHURCH STREET, LIVERPOOL, 

Chester’ DERBY. and 50 LINCOLN’S INN FIELDS, LONDON. 


J.V. ARMSTRONG, F.1.C.P.A. W.H.BEESTON. R.P.A. | 


WHR 
Manufactured by 
| KENT. ou 
| 
( 
(2 
DIFFUSION SHELLS 
| 
OPTICAL GLASS 
. @\ 
PLATES MOULDED BLANKS 8681 Tottenham Court Road, 
THE SERVICE OF MANUFACTURERS 


Supplement to *‘ Nature,’ October 11, 1924 


THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


| 


SETS OF STANDARD THERMOMETERS 
divided to }° and 3° 
With National Physical Laboratory Certificates. 


Cc 
0... 


50-500. 


4007 


om 


' 


12 ins. 


F300 
High Temperature Thermometers, 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
p@- See Editorial Notice, NATURE, April 21, 1923, page 545. 


pu 
t 


i 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN L”: 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Brass or Steel Protecting Sheaths. 


I 


ri 
s\¢ Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 
“in As a guarantee that our Thermometers, etc., are British made, they are all marked “‘ BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 
*Phone—Holborn 1981, ESTABLISHED 1750. Telegrams—Rapkin, London. 
74 Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 


iii 
=O) 
7 
\ | 
A 
= == z 
== 
= 
= 
if 
if 
3 4 


iv Supplement to ** Nature,” October 11, 1924 


Bargains in Government Surplus Stores 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 
Exclusive of Meter. 
Milliamperemeter £3 extra. 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- { 


commended. To avoid disappointment send 


your orders early. Only a 


Specification. — 12-inch | limited number can be sup- 


Spark Heavy Discharge Coil, plied. 

complete with Condenser, 

Variable Primary, Discharge 

Pillars, A UNIQUE 
and fitted in Solid Polished } OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- FOR 

tion. Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 


peparrmenr HE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


The FLETCHER TROLLEY 


provides a variety of useful 


experiments for the 
Mechanical 
Laboratory. 


G. CUSSONS Lt. 


The Technical Works, 
Lower Broughton, 


We are exhibiting at Wembley, 


Avenue 3, Bay 4, Stand 256. 


Palace of Engineering, MAN CH EST E R. 


12-INGH SPARK HEAVY DISCHARGE INDUCTION COILS 
3! 

|. 


Supplement to “ Nature,’ 


' October 11, 1924 v 


University Cutorial Press. 


SELECTED PUBLICATIONS. 


Elementary Mathematical Astronomy. Text-Book of Zoology. by H. G. WELLs, 
By C. W. C. BAaRLow, M.A., BSc., and Pro- B.Sc. and A. M. Davigs, D.Sc Revised by 
fessor G. H. BRYAN, Sc.D., F.R.S. Third J. T. CUNNINGHAM, Edition. 
Edition. 9s. 6d. 8s. 6d. 

“Of the hundred and more books on astronomy now before the public, “Tt is one of the most reliable and useful text-books published.”— 
not one will give a truer insight into astronomy as a dynamical science. Naturalist’'s Quarterly Review. 

—Schoolmasier. 

Technical Electricity. By H. T. Davince, 

Modern Navigation. (Navigation and B.Sc., M.LE.E., and R. W. HUTCHINSON, M.Sc., 
Nautical Astronomy.) By WILLIAM Hatt, A.M.LE.E, Fourth Edition. 12s. 6d. 

A : R.N. Second Edition. Ios, 6d. “‘ One of the best introductions to the study of electrical engineering 
‘This is a valuable text-book on navigation, and may be recom- with which we are acquainted.” —/lectricity. 

mended.” — ature. 

_ | Science German Course. A Course in 

Science French Course. A Course in German for Science Students, By C, W. PAGET 
French for Science Students By C, W. PAGET | MoFFATT, M.A., M.B., B.Ch. TZhird Edition. 
MOFFATT, M.A., M.B., B.Ch, 5s. With Alphabetical Lexicon to the extracts, 5s. 

‘*A very useful book for those who have to read French works on * Provides a convenient means of obtaining suffici ien acqué uintance 
scientific subjects and whose knowledge of the language is not very with the German language to read simple scientific descriptions in it 
advanced.” —Fuglish Mechanic. with intelligence.”—ature. 


A Complete senaed of Educational Publications post free on application. 


University Tutorial 1d., 


bigh Street, Hew Orford Street, Dondon, W.c.2. 


Books Bought and Sold 


1 W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(mew and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 


ADLARD & SON & WEST NEWMAN 


SCIENCE & GENERAL PRINTERS 
Home and Export. 


23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT GG 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RILEY, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 


Licensed Valuers for Probate. sie 
Gardens, Barnes, S.W.13. 


Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


J. POOLE & CO. 


That Book you want! 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. A New Department 
has been opened for this class of literature under a Manager 


NEW & SECOND-HAND 
i | | who has experience and knowledge of the Natural Sciences. 
SCIENTIFIC AND EDUCATIONAL | Call and consult him, or write and you will get an intelli- 


| gent reply. Catalogues gratis and post free on request. 


Books sent on approval. Over a million volumes Second- 
hand and New on every conceivable subject in stock. 

ENQOIRIAES BY LETTER 

RECEIVE IMMEDIATE ATTENTION 


| That Book you do not want! 
86 Charing Cross Road, London, W.C.2 


ESTABLISHED 1854 


Foyles will buy it.—A single volume to a library. 


Expert valuers sent any distance. 


_FOYLES, 121 Charing Cross Road, London. 
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SCIENCE PROGRESS 


A QUARTERLY RECORD OF SCIENTIFIC | 


| 
| 


| 
THOUGHT, WORK, AND AFFAIRS 
Editor: Sir RONALD ROSS, K.C.B., F.R.S., &c. 


176 pages. OCTOBER 1924. 7s. 6d. net. 
Annual Subscription 31s. 2d., including postage. 


| Recent Advances in Science: Pure Mathematics; 
| Astronomy; Physics; Organic Chemistry; Geology ; Botany ; 
Zoology ; Entomology. 


| Articles: Relation of Mathematical Continuity to the Quantum 
| Theory. By M. C. Johnson, A.Inst.P., F.R.A.S. Recent 
| Developments in the Theory of Solution. By J. S. Dunn, 
B.Sc., A.1.C. The Nucleic Acids. By H. G. Reeves, M.Sc. 
Physico- Chemical Theory of Titration. By L. J. Harris, 
Ph.D. Sex-Determination in Birds. By F. W. R. Brambell, 


Sc.B. Pseudo-Phetographic a By W. Clark, Ph.D. 
Abraham Bennett, F.R.S. By F. B.Sc. ‘The 
Encouragement of Discovery: A Meeting By Sir R. Ross. 


Proconnary. By Sir Ronald Ross, K.C.B., etc. 


| Popular Sanna The Encouragement of Discovery: A 
| 
| 

Notes: Sir Malcolm Watson. Another Miracle. Notes and 


New 

Correspondence. 

Essays: Five Years of Relativity. By D. lL. Thomson, B.Sc. 
Spider's Webs. By T. H. Savory. Passive Resisters? By 
H. Mace. 


Essay Reviews: Cancer: Fact and Fancy. By A. Leitch. 
The Indian Character. By Sir R. Ross. 


Reviews of 38 Books, etc. 


JOHN MURRAY, Albemarle St., LONDON, W.1. 


B.D.H. CHEMICALS 


FOR RESEARCH AND ANALYSIS 


BRITISH MANUFACTURE 


| Over 3000 Substances for use in Research and 
Analysis are kept in stock, and we are continually 
adding to the list of our manufactures. The reliable 
quality of the B.D.H. Organic Chemicals and Analy- 
tical Reagents has led to their adoption wherever 
the highest value is placed on scientific accuracy. 


A copy of our latest Catalogue will be 
supplied on application. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, | 


Graham St., City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOCY. 


Recently published: Part Il: Mathematics (pp. 128). Part 
ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). hes completion of this portion will be published in Sep- 
tember. In preparation: Part VI: Meteorology, Physical Geo- 

raphy, and ward including the Library of the late Prof. 
G. Bonney, F.R.S 

Messrs. Sotheran are om ready to buy libraries or smaller collections of 
books on exact agemenoe as well as sets of scientific periodicals, They invite 
ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 
DULAU & CO. LTD. 


Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MARCARET STREET, CAVENDISH Sguare, LONDON, W.1. 
Established 1792. Libraries Purchased. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD (John). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts £28 net. 
LILFORD (Lord). The Birds of the British os First Edition. 7 vols. 
Royal 8vo. 421 coloured plates by Thorburn, Keulemans, etc. Half 
polished red morocco £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 
“THE MICROSCOPE,” by Conrad Beck. 


Part 1. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 83. R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 


For reports of the Toronto Meeting of 
the British Association see NATURE 
of August 9 and following weeks. 


X-Ray Apparatus 


Which ensures maximum accuracy 
in physical and industrial research 


The physical and industrial applications of X-Ray 
practice demand apparatus of the utmost accuracy and 
reliability. 

For many years the name of Watson & Sons, Ltd.,. 
has had a world-wide reputation for apparatus of this 
kind, and the physicist who uses equipment bearing 
our name is assured of the most consistently satis- 
factory service. 


There is this to be said about every piece of 
apparatus which leaves our works: firs‘, that it is the 
result of the most careful thought and long experience ; 
second, that it is as perfect as the best materials and 
the best available technical skill can make it; third, 
that it has been exhaustively tested by experts before 
being passed for sale, 


All our apparatus exhibits the 
loving care of the master craftsman. 


WATSON & SONS 
KINGSWAY, LONDON. 


Telephone : Regent 1227 Telegram: : “ Skiagram, Westcent, London.” 
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Vil 


TEXT-BOOK OF 
CELLULOSE 


CHEMISTRY 


By Emit HEvusER, Professor of Cellulose Chemistry, 
Technical School, Darmstadt, and translated from the 
second German edition by CLARENCE J. WEST, Associate 
Editor, International Critical Tables, and Chairman on 
Abstracts and Bibliography, Technical Association of the 
Pulp and Paper Industry ; and GusTAVUS J. ESSELEN, JR., 
of Skinner, Sherman and Esselen, Inc., Chairman Cellulose 
Division, American Chemical Society. 212 pages, 54 x 8. 


A translation of Dr. Heuser’s well-known text-book, pre- 
senting a brief but critical discussion of the results of 
investigations in the field of cellulose chemistry as well as 
an evaluation of these results with reference to the problem 
of the constitution of cellulose. The book discusses the 
relation of the numerous degradation and decomposition 
products of cellulose to the parent compound. The book 
should be of interest to all technical men in industries 
using cellulose as a raw material. 


CONTENTS.—I.—Cellulose Alcoholates (Alkali 
I11.—Cellulose Esters. I1I.—Cellulose Ethers. 
tion of Cellulose. V.—Degradation of Cellulose. 
of Cellulose. 


Cellulose). 
IV.—The Oxida- 
VI.—Constitution 


Price 12/6 net 


McGRAW-HILL PUBLISHING CO., LTD. 
6 & 8 BOUVERIE STREET, LONDON, E.C. 4 


THE JOURNAL OF 
GENERAL PHYSIOLOGY. 


Edited by W. J. CROZIER, JOHN H. NORTHROP, 
W. J. V. OSTERHOUT. 


CONTENTS OF VOL. VII., No. 1, SEPTEMBER 20, 1924. 
COULTER, CALVIN B. 


of red blood cells. 
BODINE, JOSEPH HALL. 
NORTHROP, JOHN H., 
and proteins. I. 
KLOPP, JOHN W. Observations on the injurious effects of high 
temperatures on frog skin. 
COHN, EDWIN J., and BERGGREN, RUTH E. L. Studies in the 
physical chemistry of the proteins. III. The relation between the 
amino acid composition of casein and its capacity to combine with 


Membrane equilibria and the electric charge 


Some physiological actions of cyanides 
and KUNITZ, M. The combination of salts 


base. 
COHN, EDWIN J., BERGGREN, RUTH E. L., and HENDRY, 
JESSIE L. Studies in the physical chemistry of the proteins. IV. 


The relation between the composition of zein and its acid and basic 
properties. 

OLIVER, JEAN, and BARNARD, LEONARD. The influence of 
electrolytes on the stability of red blood corpuscle suspensions. 

CROZIER, W. J. On the critical thermal increment for the locomotion 
of a diplopod. 

CROZIER, W. J., and FEDERIGHI, H. 
for the movement of Osct//aroria. 

CROZIER, W. J., and FEDERIGHI, H. 
ments of Limax as affected by temperature. 

AMBERSON, W. R., MAYERSON, H. S., and SCOTT, W. J. 


influence of oxygen tension upon metabolic rate in invertebrates. 


Critical thermal increment 
Phototropic circus move- 


The 


Subscription Price per Year (One Volume), $5.00. 
Published bi-monthly by 
THE ROCKEFELLER INSTITUTE for MEDICAL RESEARCH, 
Avenue A and 66th Street - : New York, N.Y. 


METHUEN’S NEW BOOKS ON SCIENCE 


A complete catalogue sent on application 


Born, Professor of Theoretical V’hysics at the University 
of Gottingen. Translated by HENRY L. Brose, M.A., 
Christ Church, Oxford. With 
Portrait. Demy 8vo. 12s. net. 


135 Diagrams and a 


RELATIVITY FOR PHYSICS STUDENTS. 
G. B. JEFFERY, D.Sc. With 4 Diagrams, 
6s. net. 


By 
Crown 


THE KINETIC THEORY OF GASES. By Professor 
EuGENE BLocu, Professor at the Lycee, St. 
Translated by PuHitip A. SMITH. 8vo. 
net. 


Louis 
Crown 7s. 


THE ELEMENTS OF COLLOIDAL CHEMISTRY. 
By Professor HERBERT FREUNDLICH. Translated by 
G. BarGer, F.R.S., Professor of Medical Chemistry in 
the University of Edinburgh. 7s. 6d. 
net. 


Crown $vo. 


PHYSICO-CHEMICAL EVOLUTION. By Cuar.es 
E. GuyYE, Professor of Physics at the University of Geneva. 
Translated by J. R. CLARKE, M.Sc., F.Inst.P., Assistant 
Lecturer in Physics at the University of Sheffield. With 
4 Diagrams. Crown 8vo. 6s. net. 


A SURVEY OF PHYSICS. By Max PLANCK, Professor 
of Mathematics and Physics at the University of Berlin. 
Translated by Rk. JoNEs, M.A., and D, H. WILLIAMs, 
B.Sc., of the National Physical Laboratory, Teddington. 
Crown 8vo. 7s. 6d. net. 


SPACE AND TIME: An Experimental Physicist’s 
Conception of these Ideas and their Modification. By 
CARL BENEDICKS, formerly Professor of Physics at the 
University of Stockholm. Translated by J. HARDEN. 
With an Introduction by Sir OLIVER Lopce, F.R.S. 
Crown 8vo. 4s. net. 


CONFORMAL REPRESENTATION. 
LEWENT. Translated by R. JonEs, M.A., D.Sc., and 
D. H. WitiiaMs, B.Se., of the National Physical 
Laboratory, Teddington. Crown 8vo. 7s. 6d. net. 


By Dr. LEo 


CRYSTALS AND THE FINE-STRUCTURE OF 
MATTER. By Dr. FRIEDRICH RINNE, Professor of 
Mineralogy at the University of Leipzig. 
WALTER S. STILeEs, B.Sc. 
Text-figures. Demy 8vo. 


Translated by 
With 12 Portraits and 203 
10s. 6d. net. 


THE ORIGIN OF CONTINENTS AND OCEANS. 
By Dr. A. WEGENER, Professor of Meteorology at the 


University of Hamburg. Translated by J. G. A. SKERL, 


M.Sc. With a Preface by Dr. J. W. Evans, C.B.E., 
F.R.S. With 44 Illustrations. Demy 8vo. 108. 6d. 
net. 


THE STUDY OF LIVING THINGS: PROLEGO- 


MENA TO A FUNCTIONAL BIOLOGY. By 
E. S.. Russevt, M.A., DSe., F.Z.5. Crown 
5s. net. 


METHUEN & CO. LTD. 
36 Essex Street, London, W.C.2 


| EINSTEIN'S THEORY OF RELATIVITY. 
| 
| 
— 
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the TARGET ” Telescope 


BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
‘har fo spoamen for Target BRITISH HOUSE 
t 


game shooting, deer stalking, and nature study especially. 

is light in weight, compact, made of bronzed brass, covered in 
either black or brown leather, and presents a singularly 
handsome appearance. 


SPECIFICATION. Made of bronzed brass with < 

three draws and pancratic eyepiece enabling 

magnifications of 25, 30, 35, and 40 diameters 

to be given atwill. Diameter of 


length opened 33”, closing to 11”. Complete 
with caps and sling. Remarkable definition with 
a wide field of view are essential character~ 


PURE, FINE 


Price - - £5 15 O 


Postage and Packing Sree. 


| 

FREE—TO YOU. On receipt Send for fully illustrated 
of a post-cara we shall have | ane r es. &? R RE 
pleasure tin forwarding the catalegue, N.4, of Bave | A 
“SIGHTS OF LONDON” meters, Telescopes, and Sur- | 
Booklet, a profusely illustrated » H E ( ALS 
guide to cur famous city. Cali Pest foos M I 
or send a post-card far your copy. | on application. 

Established 1880. Opticians to H.M. Government. 


-- AITCHISON __ 


AND COMPANY LIMITED 


CONSULTING OPHTHALMIC OPTICIANS 
428 STRAND, LONDON, W.C.2. 
| Branches at London, Leeds, Swansea, Canterbury, | 
and Cheltenham. 


LOOK FOR THE OWL IN THE WINDOW. wane 


CAMBRIDGE 
=ELECTRICAL 
INSTRUMENTS 


F OR D.C. MEASUREMENTS String Galvanometers. 


Pointer Galvanometers. 
Grassot Fluxmeter. 
Recording Apparatus. 


CONTENTS 


Potentiometers. 
Our new 72-page Galvanometer Accessori¢s. A copy will be 
Testing Sets. 
Booklet No. III.N Universal Testing Sets. gladly forwarded 
Cable Testi Outfits. 
is just issued. free on request. 


Drysdale Standard Comparison Bridge. 
Precision Resistances and Bridges. 
Technical Resistances and Bridges. 
10-Meter Slide-wire Bridge. 
Kelvin Double Bridge. 
Rheostats. 

Electrometers. 

} High Tension Disc Batteries. 


CAMBRIDGE _ | 


ead Office. 45-GROSVENOR PLACE 
CAMBRIDGE LONDON, S.W.L 
AMERICAN COMPANY: Cambridge Instrument Company, Inc. 

Grand Central Terminal, New York. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 


| 
for 
REAGENTS | 
| 
| 
| 
HOPKIN & WILLIAMS Lee 
| 16 Cross St. Hatton Garden. London 
Works: Ilford. London. 
| | 
Moving Coil Reflecting Galvanometers. 
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1; QUARTS OF SCALDING 
HOT WATER -PER MINUTE 


IS THE OUTPUT OF THE NEW 


“WATERFURST” GEYSER 


(Patent applied for) 


USING NO MORE GAS THAN 
AN ORDINARY BOILING RING 


From the moment the gas is lighted the “WATER- 
FURST” gives a pal supply of 15 quarts of 
scalding hot water (122° F.) per minute. Owing to the 
special lines on which this geyser is constructed, the gas 
is completely burnt, consequently there is absolutely 
no unpleasant smell. 

It can be fixed in any desired position, two screws 
being all that is necessary to attach it to the wall; gas 
and water connections can be made with ordinary 
flexible tubing. No special flues are required, and it 
can be used in any room ordinarily ventilated. An 
explosion is impossible—the special construction pre- 
cludes dangerous collection of gas. The “WATER- 
FURST ” contains no interior pipes, and can be used on 
“hard” water supplies without any danger of “ choking.” 

There is nothing to go wrong, it is most efficient, 
durable and compact, and is eminently suited for the 
Laboratory, and wherever an immediate supply of hot 
water is required. Constructed entirely of copper, the 
outer case being heavily nickel plated. Height, 16 ins., 
width, 4 ins., weight, 8 Ibs. 


Price £33 0 


When ordering, please state which model is required. Model“ A” 
Sor mounting on bench, or Model “ B” for screwing to wall. 


F.E. BECKER & C2: 


W. & J. GEORGE (LONDON) LTD., PROPRIETORS. 
COMPLETE LABORATORY FURNISHERS 


MODEL 


MopeEL “B” 


A” 


NIVOC HOUSE, 17-29 HATTON WALL, LONDON, E.C.1 
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RELAYS Max Kohl A.G. 


FOR 
TEMPERATURE CONTROL 


Manufacturers of 


Physical Apparatus 
Laboratory Furniture 
Induction Coils - Oil Air Pumps 
Experimental Switchboards . 
Projection Apparatus 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 
Price - - £8:10:0 


REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within 5° Cent. 


BAILY, GRUNDY & BARRETT LY. || 

2 St. Mary’s Passage Tuning Forks with Sliding Weights ) 
CAMBRIDGE 

Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 


MICROSCOPES 


for all requirements 
Also 
MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, COLORI- 
METERS, HAEMOGLOBINOMETERS, Etc. 


Full particulars on application. 


Bausch & lomb ()ptical @. td. 


Contractors to British, Indian, Colonial and Foreign Governments. 


O 37-38 HATTON GARDEN, 
LONDON, 


Our instruments may be obtained through all Dealers. 


Special Lists on request 


FFS MODEL 
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"Edney Hair Hygrometer 


showing directly 


the PERCENTAGE MOISTURE 


in the room or other place whereitis hung 


i ie Instrument is strongly made, and is mounted in a stout polished and lacquered brass case, with 5-inch engraved 

and silvered metal dial, which gives a very open range, allowing the variations in humidity to be easily observed. 
The action is by the contraction or expansion of a strand of 50 specially treated human hairs, which alters in length accord- 
ing to the percentage of moisture in the atmosphere. This movement is conveyed by simple mechanism to a pulley on 
which the indicating hand is fixed. Each Instrument is tested against standard Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. A small adjusting screw is provided so that at any time the hand can, if required, be 


set to a standard. £2 2 O 


Size 11 in. x § in. x 74 in. 


THE “EDNEY ” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 


copper cover. 
Price complete, with charts for one year ‘ . £8 


Illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD: 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Telephone’: Holborn 1981. Any instrument sent on approval if desired. Telegrams: Rapkin, London. 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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The Fergolulsor 


SOLAR CHRONOMETER 


will show correct time without any calculation or allow- 
ance for equation. It is very portable (Model A being 
only 4 ins. in diameter) and it can be set up by anybody, 
no compass or level being required. 
Model A, for use between 60° N. and 60°S. £5 15 0 
Model B, for use in any latitude . £6 
With descriptive pamphlet. 


J.H.STEWARD,Ltd., 


Scientific Instrument Makers to the British and Foreign Governments, 


406 & 457 STRAND, LONDON, W.C.2. 


SECOND-HAND MICROSCOPES 


Swift Army Model, 2 eyepieces, 3”, }’, and 7,” oil imm. objectives, 
triple nosepiece, racking substage, Abbe and iris . yng 10 0 
Beck Continental Model, 2 eyepieces, triple nosepiece, #”, 4”, Leitz 
7: oil imm., 1-30 N.A., spiral substage, with Abbe condenser 
£16 16 0 
Zeiss Student, 2 A and D objectives, 
Abbe condenser . £15 10 
Watson’s Fram Model, eyepiece, and %” objec- 
tives, racking and centring substage with Abbe condenser 
£1115 0 
Zeiss Stand VI., centring Se ee divided stage, 2 eye- 
pieces, A and D objectives £11 10 
Bausch & Lomb Stand, side ion adjustennt, circular double nose- 
piece, 7” and objectives £10 10 0 
Crouch Stand, eyepiece, 3” and 3” objectives £610 0 
Many others by all makers; lists on application. 


CLARKSON’S, 338 High Holborn, London, W.C.1. 


Opposite Gray's Inn Road. (The Original Firm) Phone: Holborn 2149. 


mE 


@ 310-312 REGENT ST., LONDON, W.1. 


SEND FOR 
LEAFLETS 


ADJUSTABLE 
LIGHT FILTER 


FOR THE MICROSCOPE 
VARIATION FROM O TO ANY 
DENSITY 


MAY BE USED WITH ANY COLOUR 
SCALE ACCU- 
RATE ADJUSTM 
OPERATED BY ONE ‘MILLED HEAD 
» SPECIALLY USEFUL FOR DRAW. 
ING WITH CAMERA LUCIDA 


LABORATORY EQUIPMENT Co. 


Telephone Mayfair 3111 


CHEMICAL 
APPARATUS 


AND 


Lists free on 
application 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 
CHEMICALS Organie & Inorganie 
VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 


W. OTTWAY & Co. Ltd. 
(Established 1640) 
Actual Makers of Astronomizal and Terrestrial Telescopes 


OTTWAY’S “SPOTTER” TELESCOPE 


— 


Fitted with 5 draw tubes. In Nickel Silver throughout, highly 
polished. Length fully extended 15”, length closed 44”. Diameter 
of Object Glass 1”, magnification 20. Body covered in crocodile. 

PRICE £2:0: 0 post free. 
Illustrated Leaflets sent on request. 


Orion Works, Ealing, London, W.5. 


EWS 
COLLECTOR 


PATE 


ALWAYS WORKING, WET OR DRY 
From House~Window or Lawn. 
FINE LECTURE EXPERIMENT 
FASCINATING STUDY. HUNDREDS OF VOLTS. 


As shown working Royal Institution Conversazione. 


Complete Outfit (Rod, Radium Collector, and 
Electroscope), Price Two ineas. 
Radium Collector only, 25 Shillings. 


F. HARRISON GLEW, 156 CLAPHAM RD., LONDON. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms queted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 


LONDON, N.18. 


i 
| 


B.E 


| 


| iv 
— 
| 
: | 
| 
| 
| 
O 
CHEMICALS 
4 Flasks, Beakers, Test Tubes, Reagent Bottles, Funnels, 
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eitz 
RESEARCH MICROSCOPES 


STAND AA (illustrated), with wide body tube, centring and revolving mechanical 
stage interchangeable with plain vulcanite-covered stage, substage with centring 
screws, R.M.S. gauge, aplanatic condenser 1-40 N.A., and iris diaphragm, quadruple 
nose-piece. 


Apochromatic objectives, 16, 8, 4, and 2 m/m. oil immersion, 1°32 N.A. 
Periplanatic eyepieces, «5, x8, x 10, x 15 and x25 

Complete in mahogany cabinet. New Price £69 0 O 
Extra for 2 m/m. 1-40 N.A. objective, in place of 1-32 N.A. £615 O 


SAME STAND, with three-lens condenser 1-40 N.A., triple nose- 


piece, achromatic objective No. 3a (4"), fluorite objectives, 4” and 


1” 


zs” oil immersion, 1-32 N.A., periplanatic eyepieces x 6, x 10 and 


* 4S. New Price £47 5 O 


DELIVERY FROM STOCK 
Current prices of Mono-Binocular Microscope (Stand AABM) on request. 


OGILVY & CO. 


(British Agents for E. Leitz) 
; 18 BLOOMSBURY SQUARE, LONDON, W.C.1 


Optical and Mechanical Repairs to any make of Microscopical Apparatus promptly and 
efficiently exccuted in our well-equipped London workshops under expert supervision. 


HARLING’S “BRITISH EMPIRE” 
MODERN DRAWING INSTRUMENTS 


Prices from 19s. per Set. 
Manufactured throughout in our London Factory. 


T.S. 406.—WaLtet Pocket Case, containing: 5-inch Electrum Compass, 
tsi. with knee joints, ink point, pencil point, lengthening bar and key ; Steel 
Drawing Pen (aluminium handle); Spring Bow Pen ; Spring Bow Pencil ; 
Divider with needle points ; case of leads and spare ‘needles, £1 16° 6 


B.E. 106.—Wattetr Case, containing : Half-Set, with lengthening bar ; 
Spring Divider ; three Spring Bows ; two Drawing Pens, one Jointed, one Steel 
with black handles ; ; case of leads, two spare needles and key. 360 

All the Steel Parts in this Set are Rustiless. 
5b (Revised edition of 5a).—Highest Grade Standard “’ British Empire’’ Drawing Instruments. 
CATALOGUES f 6a—‘‘ Technical School’’ Series of Standard British Empire ’’ Drawing Instruments. \ 
\ 8a— Drawing Scales and Boards, T and Set-Squares, Slide Rules, Eidographs, Pantographs, etc. J Y 


See editorial notice, NATURE, August 9, page 203. 
| British Empire Exhibition. See our Exhibit, Palace of Engineering, Avenue 4, Bay 6, Stand 85. | 
W. H. HARLING, 117 MOORGATE, LONDON, E.C.2. 


Established 1851. Contractor to the Admiralty, War Office, Council of India, Crown Agents for the Colonies, ete. Factory : Grosvenor Works, Clapton, E.5. 
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MACMILLAN’S NEW AND RECENT BOOKS. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 
A LONG LIFE’S WORK: An Autobiography. By SiR ARCHIBALD GEIKIE, O.M., 


K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait. 8vo. 18s. net. 


BERNARD BOSANQUET: A Short Account of his Life. By HELEN BOSANQUET. 


Illustrated. Extra Crown 8vo. 6s. net. 


ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. psy 
W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. 
Third Edition. With 370 Illustrations ; pp. xxxvi, 697. 8vo. 25s, net. 


A DICTIONARY OF APPLIED PHYSICS. Edited by Six RICHARD GLAZEBROOK, 


*K.C.B., D.Sc., F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. The set of 


five volumes, £14: 14s. net. 


Vol. I. MECHANICS—ENGINEERING—HEAT. | Vol. IV. LIGHT, SOUND, and RADIO- 
» ELECTRICITY. LOGY. 
» lll. METEOROLOGY, METROLOGY, and » V. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


*,* Full descriptive Prospectus post free on application. 


THE MECHANISM OF THE COCHLEA. A Restatement of the Resonance Theory of 
Hearing. By GEORGE WILKINSON, M.B., F.R.C.S., Lecturer on Diseases of the Ear, Nose 
and Throat, Sheffield University, and ALBERT A. GRAY, M.D., F.R.S.E., Lecturer on Diseases 
of the Ear, Glasgow University. Illustrated. 8vo. 12s. 6d. net. 


NATURE. —*‘ The book should be read by all those interested in the problem of how sounds are analysed, and it gives 
a concise and adequate description of the various facts and hypotheses concerned in the action of the cochlea.” 


THE THEORY OF LIGHT. By the late Pror. THOMAS PRESTON, D.Sc, F.R.S. Fourth 


Edition, edited by PROFESSOR W, E. THRIFT, M.A. Illustrated. New Impression, 8vo, 18s. net. 


A TREATISE ON CHEMISTRY. sysiri. £. ROSCOE, F.R.S., and C. SCHORLEMMER, 
F.R.S. Vol. II. THE METALS. Sixth Edition, completely revised by B. MOUAT JONES, 
D.S.O., M.A., and Others. In two Parts, net. 


RICE. By EDWIN BINGHAM COPELAND, Professor of Plant Physiology and Dean of the College 
of Agriculture, retired, University of the Philippines, author of “The Coco-nut.” With Plates in 
Colour and other Illustrations, 8vo, 20s, net. 


NATURE.—‘ We have nothing but praise for the author on the result of his effort, coupled with a sense of gratitude 
for his summarising, in small compass, the more important literature which has sprung up in various centres as the result of 
their invasion by western science.” 


PART II. AND COMPLETE. JUST PUBLISHED. 


A SHORTER SCHOOL GEOMETRY. By H. S. HALL, M.A., and F. H. STEVENS, 


M.A. Crown 8vo. Part I., 2s. 6d. Part II., 2s. 6d. Complete, 4s. 6d. 


AN INTRODUCTION TO THE PRACTICE OF CIVIL ENGINEERING. sy 
E. E. MANN, M.Sc., Assoc.M.Inst.C.E., Senior Lecturer in Engineering at the University College, 
Southampton. Illustrated. Crown 8vo. 7s. 6d. net, 


SURVEYOX —‘‘ The book is written in a practical common-sense manner, and can be safely recommended to all 
who are studying for the profession of a civil engineer.” 


*,* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z. 
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Ask for 


THE INTERNAL SECRETIONS OF 
THE SEX GLANDS. 
By A, LipsCHUTZ, M.D. 
Demy 8vo, cloth. 21s, net. (Postage 1s.) 


With a Preface by F. H. A. MARSHALL, F.R.S. 
An authoritative book dealing with the problem of 
the differences between the sexes. 500 pp. Pro- 
fusely illustrated and diagrammatized. 


THE TECHNIQUE OF TISSUE 
CULTURE ‘IN VITRO,’ 
Demy 8vo, cloth. 7s. 6d, net. (Postage 4d.) 


TISSUE CULTURE IN RELATION TO 
GROWTH AND DIFFERENTIATION 
Crown 8vo, cloth. 5s. net. (Postage 4d.) 


Two books by T. S. P. SrrANGEWays, Lecturer 
in Special Pathology in Cambridge University. 
The first deals minutely with the apparatus, and 
the methods used for the implantation of tissues; 
the second with the personal experiments of the 
author. Both books are well illustrated. 


W. Heffer & Sons Limited 
Cambridge. And of all Booksellers 


TO-DAY AND TO-MORROW 


A series illustrating the latest theories of science and 
pointing out the ways along which civilisation is tending. 


Each Foolscap 8vo0, 2s. 6d. net. 


DAEDALUS, or Science and the Future. 
HALDANE. 
The future of science, especially biology. 


ICARUS, or The Future of Science. 
RUSSELL, F.R.». 
The sinister possibilities of science exposed. 


THE MONGOL IN OUR MIDST. By F. G. Crook- 
SHANK, M.D. With 28 Illustrations. 
New light on Man and the Great Apes. 


By B.S. 
(Fourth Linpression. 


By BERTRAND 
[Second lmpression, 


WIRELESS POSSIBILITIES. By Prof. A. M. Low. 
With 4 diagrams. 
Wireless in business, war, and pleasure. 
TANTALUS, or the Future of Man. By F. C. 5%. 


SCHILLER. 
A reply to “ Daedalus” and “ Icarus.” 


THE PASSING OF THE PHANTOMS. by Prof. 
PATTEN. [ Just 7 published. 


A study of evolutionary psychology, with new light on animal 
behaviour. 


NARCISSUS, An Anatomy of Clothes. By GERALD 
HEARD. Illustrated. [ Just published. 
Clothes and architecture develop on parallel lines. 


[ Just publis shed. 


Autumn List free on application. 


KEGAN PAUL, 68-74 Carter Lane, E.C.4 


AGRICULTURE. TEXT-BOOKS. 


A well-known firm of Publishers invites Authors connected with Schools 
of Agriculture to make proposals for the publication of Text-books on 
the lines of Professor T. B. Wood's ‘‘ The Chemistry of Crop Production ” 
and ‘Animal Nutrition.” The subjects required are Agricultural Botany, 
Agricultural Zoology, Agricultural Geology, Agricultural 


Surveying, 
Forestry, Estate Management. 


Apply Box 18, c/o NaTurRE Office. 


SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOCY. 

Recently published: Part II: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and rin & including the Library of the late Prof. 

. G. Bonney, F.R.S. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
pe on exact — as well as sets of scientific periodicals. They invite 

ion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccADILLY, W.1, Lonpon. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD Wohn). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts £28 net. 
LILFORD fant, The Birds of the British Isles. First Edition. 3 
Royal 8vo. 421 coloured plates by Thorburn, ae etc. Half 
polished red morocco 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


POLLENS, 
Microscope slides, mounted by W. G Royal-Dawson. 
200 varieties. Lists free. Agents, H. R. 
(Dept. M.), 45 Queen Street, Hull. 


Over 
Dawson & Co. 


TRANSACTIONS OF THE OPTICAL SOCIETY 


Price per Number, 10s. Subscription per Volume, 50s. 


CONTENTS OF CURRENT NUMBER (Vol. XXV., No. 4). 


‘¢ The Feasibility of Cinema Projection from a Continuously Moving Film.’ 
By H. Dennis Tayvor. 

“The Addition of Aberrations.” By T. Smitu, M.A., F.Inst.P. 

“A New Perfectly Anallatic Internal Focussing Telescope.” By E. WILFRED 
TAYLOR. 

“Note on a Convenient Bench for Testing Object Glasses.” By 
L. C. Martin, D.Sc., A.R.C.S., F-R.A.S 

‘©The Measurement of Chromatic ‘Aberration on the Hilger Lens Testing 
By L. C. Martin, D.Sc., A.R.C.S., F.R.A.S., and 

KINGSLAKE. 

« Study of the Significance of the Foucault Knife-edge Test when tease 
to Refracting Systems.” By Miss H. G. Conrapy, A.R.C.S 

Reviews. 


Published by THE OPTICAL SOCIETY 
IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 
South Kensington, London, S.W.7 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 6G 
&RS 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. Rivey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W. 13. 


Chances 


Resistance 
Laboratory 
Glassware 


For Dependability 


Chance’s Resistance Laboratory 
Glassware can be depended upon 
—always. 

It is of the finest quality obtain- 
able—made by the oldest and one 
of the largest glass manufacturers 
in the Kingdom. 

The National Physical Laboratory 
recently subjected Chance’s 
Glassware to a series of exacting 
tests for heat resistance and 
chemical action—and from these 
tests this famous Glassware 
emerged with credit and an 
enhan-ed reputation. The N.P.L. 
Report gives full details—may we 
send you a copy ? 


Note.—Chance’s Glassware is obtainable from 
any Wholesale Dealer, but if any difficulty is 
experienced in supply, please write us. 


CHANCE BROTHERS 
& CO. LIMITED 
GLASS WORKS 

SMETHWICK, BIRMINGHAM. 


Although the Calculator only meas 
6” when closed—and can be carried in 
the pocket without fear of damage—the 
scales are 66” long, and give results accur- 
ate to four or five significant figures. 

Model N. is of the greatest use for dealing 
with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
‘if of their high degree of accuracy. 

Price 21s. (Post Free) 
Colonial Price 21s. 9d. (Post Free) 
Foreign Price 22s. (Post Free) 
Write for illustrated folder ‘‘H” 

Patent & Sole Manufactu 


CARBIC LIMITED 
51 HOLBORN VIADUCT, LONDON E.C.1. 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, 
BIRKENHEAD. 


2500 ATMOSPHERES 


Several small Capacity Autoclaves for the 
above high pressure were recently made by 
us to a client’s special order. We also stock 
autoclaves with patent unbolted self-sealing 
covers for pressures up to |J00 atms., in Steel, 
Gun-metal and hard Bronze. Other speci- 
alities : Stills, ovens, sterilizers, water-baths and 
general laboratory supplies. Catalogue on 
request. 


BROWN & SON, WEDMORE ST., LONDON, N.19. 


G. C. DYMOND, F.1.C.P.A. POTTS, F.LC.P.A. 
W. P. THOMPSON & CO., 
CHARTERED PATENT AGENTS, 

12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN’S INN FIELDS, LONDON. 
J.V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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OXFORD BOOKS 


THE FALKLAND ISLANDS 
By V. F. Boyson. 


With Notes on the Natural History, by Rupert 
Vallentin. 34 Illustrations. 
15s. net. 


RADIOACTIVITY AND THE SUR- 
FACE HISTORY OF THE EARTH 
By J. Jory. 


This, the Halley Lecture for 1924, is of very 


great importance as giving the latest theories of 


the earth’s heat and an explanation of its physical 
features. 
4S. net. 
THE GEOMETRY OF THE 
COMPLEX DOMAIN 
By J. L. Cootince, Ph.D. 


21s, net. 


By H. Etrrincuam. 
A scientific account of the butterfly throughout 
its life history set forth for those unaccustomed 
to the language of science. 
4s. 6d. net. 


OXFORD UNIVERSITY PRESS 


JUST PUBLISHED 


THE SCIENCE 
OF METALS 


By Zay JEFFRIES, Consulting Metallurgist, Aluminium 
Company of America, and Ropert S. ARCHER,’ Metal- 
lurgist, Research Bureau, Aluminium Company of 
America. 500 pages, 6 x 9, 200 illustrations. 


A classification and fundamental analysis of the known 
facts regarding the structure and properties of metals and 
alloys. 

The authors have gone over thoroughly the existing mass 
of information in the field, have picked the essentials, 
analyzed, verified and classified them, and in a clear, 
direct manner have presented a careful and reasonable 
statement of the fundamental principles of the science of 
metals. 

CONTENTS —I.— Introduction. II. — Electrons, Atoms and 
Molecules. I1I.—The Crystalline Structure of Metals. IV.— 
‘lhe ee: Metal Hypothesis. V.—Grain Growth and Re- 
crystallization. Vi.—Mechanical Properties of Metals. VII.— 
Compounds of Metals. VILI.—Metallic Solid Solutions. IX.— 
Constitution of Alloys. X.—Structure and Properties of Aggregates. 
X1I.—General Considerations on the Hardness of Metals. XII.— 
The Hardening of Steel. 


Price 25s. net 


McGRAW-HILL PUBLISHING CO., LTD. 


6 & 8 BOUVERIE STREET, LONDON, E.C.4 


SIN 


HIS MAJESTY’S 
STATIONERY OFFICE 


SCIENTIFIC AND INDUSTRIAL RESEARCH. 
Report of the Committee of the Privy Council 
for 1923-24. 3s. (3s. 2d.) 

AGRICULTURAL EDUCATION AND RE- 

SEARCH IN SCOTLAND. 
Report by the Departmental Committee regarding 
the general organisation and finance. 1s. (1s. 1d.) 
“Of very real value to all who are in any way concerned 


with agricultural education. 
Scottish Educational Journal. 


GOVERNMENT LABORATORY. 

Report of the Government Chemist for the year 
= ending 31st March 1924. 1s. 6d. (1s. 64d.) 
GEOLOGY OF THE COUNTRY AROUND 

DARTFORD. 
Report by the Geological Survey Department. 
3s. (3s. 24d.) 
FISHERY BOARD FOR SCOTLAND. 
Forty-Second Annual Report for the year 19235. 
3s. (3s. 14d.) 
GUIDE TO CURRENT OFFICIAL STATISTICS. 

Vol. 2 (1923) with Appendix. A detailed and 

systematic index to the statistics contained in all 

current Government publications. The Appendix 
consists of a broad survey of publications of 
permanent statistical interest issued mainly since 

1900. Royal 8vo. pp. 306. 1s. (1s. 4d.) 
HADDOCK BIOLOGY. II. 

Report by the Fishery Board for Scotland: Fre- 

quency and Distribution of the Age Classes in 

1923. 5s. (5s. 14d.) 
ELECTRICITY COMMISSIONERS. 

Fourth Annual Report to 31st March 1924. 

3s. (3s. 34d.) 
AERONAUTICAL RESEARCH. 4 

Report for the year 1923-24. 2s. 6d. (2s. 7d.) 

more than usual interest." —Vature. 
STATISTICAL METHOD. 

The function of Statistical Method in Scientific 

Investigation, by G. Udny Yule, C.B.E., M.A., 

F.R.S. (/n the Press. ) 
FIRECLAYS. 

Special Report on the Mineral Resources of Great 

Britain. Vol. 28 3s. (3s. 14d.) 
A HIGH VACUUM PUMP. 


And its mode of action. 


1s. 3d. (1s. 34d.) 


Those in brackets include 
postage. 


All prices are net. 


May be obtained through any bookseller or directly from 


HIS MAJESTY’S 
STATIONERY OFFICE 


{ Adastral House, Kingsway, W.C.2. 
LONDON: 28 Abingdon Street, S.W.1. 
MANCHESTER— EDINBURGH— 
York Street. 120 George Street. 
CARDIFF-- 


1 St. Andrew's Crescent. 
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THE “CHAINOMATIC” 
BALANCE 


Every user of a Chemical Balance 
will at once appreciate the value of 
an instrument equipped with the 
attachment shown. 


ITS ADVANTAGES ARE :— 


Great saving of time—without loss 
of accuracy. Riders and weights 
below 0-1 grm. not required. Possi- 
bility of error reduced to a minimum. 
Continualopeningand shutting of case is 
entirely avoided during final weighings. 
Graduations, being white on black, are 
very distinct, and can be read with ease. 


Full particulars sent on request. 


L. OERTLING LTD. 


88, 89 and 90 Turnmill Street, 
LONDON, E.C.1 


SPENCER 
RESEARCH MICROSCOPES 


MODEL 5 
(1920) 
As illus:rated, including 
yz inch Oil Immersion 
and Mahogany Cabinet. 


£43 


SECOND-HAND 
MICROSCOPES 
by makers of reput>. 


From £10:0:0 


STUDENTS’ 
REQUISITES 


including Dissect- 
ing Instruments in 
Rolls or as re- 
quired. 


HAWKSLEY & SONS 
83 Wigmore Street, London, W.1 


The Coolidge Tube 


For Uniform X-Ray Technique 


For all X-Ray work where uniform technique 
is essential, in the physical and industrial 
applications of X-Ray practice, for example, 
there is no tube that gives such consistently 
satisfactory results as the Coolidge Tube. 


The Coolidge Tube yields a measured out- 
put of rays of measured intensity and is com- 
pletely under control. Moreover, it gives at 
all times and all circumstances uniform results 
with like conditions of voltage and current. 
The Coolidge Tube is a known quantity—it 
never fails you. 


Use the Coolidge Tube for all your X-Ray Work. 
All types kept in stock. 


WATSON & SONS 


fs) (ELECTRO-MEDICAL) LTD. 
SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 


Telegram: : “ Skiagram, Westcent, London.” 


Telephone : Regent 1227. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


SETS OF STANDARD THERMOMETERS 
divided to }° and 3° 
With National Physical Laboratory Certificates. 


12 ins. 


High Temperature Thermometers, 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
pe See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarautee that our Thermometers, etc., are British made, they are all marked “* BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


Brass or Steel Protecting Sheaths. 


ANY LENGTH 
2 ins. TO GFT. 


*Phone—Holborn 1981, ESTABLISHED 1750. Telegrams—Rapkin, London. 


Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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J. B. LIPPINCOTT COMPANY 


Beg to announce the Immediate Publication of another New Volume in their 


Monographs on Experimental Biology and General Physiology 


A new series of Monographs covering the subjects of Experimental Biology and General Physiology. 
EDITED BY 


JACQUES LOEB, T. H. MORGAN, and W. J. V. OSTERHOUT 


CHEMICAL DYNAMICS OF LIFE PHA NOMENA 


By OTTO MEYERHOF. _ Octavo. 


Cloth. Illustrated. Price 12s. 6d. net. 


The following is a list of the volumes noav ready (all ‘12s. 6d. net) or in preparation. 


Now Ready 


The Chemical Basis of Growth. By T. Brailsford 
Robertson, Ph.D., D.Sc 

The Biology of Death. By Raymond Pearl. 64 Illustrations. 

Smell, Taste, and Allied Sense in the Vertebrates. By 
G. H. Parker, Sc.D. 37 Illustrations. 

Forced Movements, Tropisms, and Animal Conduct. 
By Jacques Loeb, M.D., Ph.D., Sc.D. 42 Illustrations. 

The Physical Basis of Heredity. By T. H. Morgan. 

and Equilibrium. By Steen Maxwell, 

M.S., Ph.D. Illustrated. 


Injury, Recovery and Death in Relation to Conductivity 
and Permeability. By W. J. V. Osterhout, Ph.D. 

The Elementary Nervous System. By G. H. Parker, 
Sc.D. 53 Illustrations. 

Inbreeding and Outbreeding : Their Genetic and Socio- 
— Significance. By E. M. East and D. F. 
ones 


The x of Animal Light. By E. Newton Harvey, 


In Preparation 


Pure Line Inheritance. By H. S. Jennings. 

Tissue Culture. By R. G. Harrison. 

“re of Morphogenetic Substances in the Egg. 
E. G. Conklin. 


Co-ordination in Locomotion. By A. R. Moore. 
The Equilibrium between Acids and Bases in Organism 
and Environment. By L. J. Henderson. 


Descriptive List of the above series sent post free on application. 


J. B. LIPPINCOTT COMPANY, 16 JOHN STREET, ADELPHI, LONDON, W.6.2. 


ASSMANN 
PSYCHROMETERS 


FROM 
STOCK 


C. F. CASELLA 
& CO. LIMITED 
PARLIAMENT ST. 
LONDON, S.W.I 


BRITISH EMPIRE EXHIBITION 
STAND No. 54, PALACE OF INDUSTRY. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


HOPKIN & WILLIAMS LTD 


© 16 Cross St.Hatton Garden.London 


Ilford. London. 
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Recent Scientific and Technical Books. 


Volumes marked with an asterisk have been received at ‘‘ NATURE” Office. 


Mathematics: Mechanics: Piysics 


‘Acton, R. A Text-Book of General Science. (Science 
for All Series.) Cr. 8vo. Vol. 1: Introduction to Physics. 
Pp. vili+246. (London: John Murray, 1924.) 3s. 6d. 

Aston, F. W. Isotopes. Second edition. Demy 8vo. 
Pp. xi+182+5 plates. (London: E. Arnold and Co., 
1924.) 10s. 6d. net.* 

Behm, H. Kubiktabelle: zur Bestimmung des In- 
haltes von Rundhélzern nach Kubikmetern und Hundert- 
teiler des Kubikmeters, mit angehangten Reduktions- 
tafeln. Nach den fiir die Preussische Forstverwaltung 
ergangenen Bestimmungen. Dreiundzwanzigste Auflage. 
8vo. Pp. 72. (Berlin: Julius Springer, 1924.) 1.80 
gold marks. 

Bertini, Eugenio. Einfiihrung 
Geometrie mehrdimensionaler Raume : mit einem Anhang 
iiber algebraische Kurven und ihre Singularitaten. 
Berechtigte deutsche Ausgabe von Adalbert Duschek. 
Roy. 8vo. Pp. 500. (Wien: L. W. Seidel und Sohn, 


in die Projektive 


Interaction between Vessels. 


1924.) 
Bodilly, Comdr. R. B. 
Ernest Benn, Ltd., 


Demy 8vo. Pp. 132. (London: 
1924.) Ios. 6d. net.* 
Bouasse,H. Houle, rides, seiches et marées. (Biblio- 
théque scientifique de l’ingénieur et du physicien.) Roy. 
8vo. Pp. 540. (Paris: Ch. Béranger, 1924.) 34 francs. 


Brown,S.E. Experimental Science. Cr. 8vo. Part1: 
Physics. Section 6: Sound. Pp. vi+420-530. (Cam- 
bridge : At the University Press, 1924.) 3s. 6d.* 

Cahen, E. Théorie des nombres. (Cours de la Faculté 
des sciences de 1’Université de Paris.) Roy. 8vo. Tome 
second :-La second degré binaire. Pp. x +736. (Paris: 
J. Hermann, 1924.) 75 francs.* 

Christesco, St. Les ondes fluorescentes dans le 


substratum dela matiére. Roy. 8vo. Pp. 104+ 14 planches. 
(Paris: Félix Alcan, 1924.) 10 francs. 

Dessau, Bernhard. Lehrbuch der Physik. Vom Ver- 
fasser aus dem Italienischen iibertragen. Roy. 8vo. 
Band 2: Optik, Elektrizitatslehre. Pp. vi +696-1627+ 
1 Tafel. (Leipzig: J. A. Barth, 1924.) 30 gold marks. 

Forsyth, C. H. An Introduction to the Mathematical 
Analysis of Statistics. Ex. Cr. 8vo. Pp. vili+241. (New 
York: J. Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1924.) 11s. 6d. net.* 

Gibbs,R.W.M. Engineering Mathematics. Cr. 8vo. 
Part 2. Pp. 132. (London, Glasgow and Bombay: 
Blackie and Son, Ltd., 1924.) Is. 6d. 

Godfrey, C., and Price, E. A. Arithmetic. Cr. 8vo. 
Part 2. 2s.; with Answers, 2s.6d. Parts 2-3. 2s. 9d.; 
with Answers, 3s. 3d. (Cambridge: At the University 
Press, 1924.) 

Giinther, Paul. 
Med. 8vo. Pp. iv +61. 
4.80 gold marks. * 

Helmholtz’s Treatise on Physiological Optics. Trans- 
lated from the third German edition. Edited by 
James P. C. Southall. Sup. Roy. 8vo. Vol. 1. Pp. 
xxii+482. (Washington: Optical Society of America ; 
Secretary, Irwin G. Priest, Bureau of Standards, 1924.) * 

Hiittig, Gustav F. Uber Gitterbestandteile, die im 
Kristallgitter vagabundieren. (Fortschritte der Chemie, 
Physik und physikalischen Chemie, Band 18, Heft 1.) 
Roy. 8vo. Pp. 32+1 Tafel. (Berlin: Gebriider Born- 
traeger, 1924.) 

Jackson, C. E. Examples in Physics. 


Tabellen zur R6ntgenspektralanalyse. 
(Berlin: Julius Springer, 1924.) 


Reprinted. 


Gl. 8vo. Part 1. Pp. 80. 1s. 6d. Part 2. Pp. 108. 
1s. 9d. (London: Methuen and Co., Ltd., 1924.) 

Johnston’s Edina Arithmetics. Gl. 8vo. Book 6. 
Pp. 64. (Edinburgh and London: W. and A. K. 
Johnston, Ltd., 1924.) 8d. net; cloth, 11d. net. 

Klein, Felix. Elementarmathematik vom hdéheren 
Standpunkte aus. (Die Grundlehren der mathematischen 
Wissenschaften, Band 14.) Dritte Auflage. In drei 
Banden. Erster Band: Arithmetik, Algebra, Analysis. 


Ausgearbeitet von E. Hellinger. Fiir den Druck fertig 
gemacht und mit Zusatzen versehen von Fr. Seyfarth. 
Pp. 320. (Berlin: Julius Springer, 1924.) 15 gold marks. 


Levi-Civita, T. Fragen der klassischen und rela- 
tivitischen Mechanik: Vier Vortrage gehalten in Spanien 
im Januar 1921. Autorisierte Ubersetzung. Demy 8vo. 
Pp. vi+r1r1o. (Berlin: Julius Springer, 1924.) 5.40 
gold marks. 

Lorenz, Hans. Lehrbuch der technischen Physik. 
8vo. Erster Band: Technische Mechanik starrer Gebilde. 
Erster Teil: Mechanik ebener Gebilde. Zweite, voll- 
standig neubearbeitete Auflage der technischen Mechanik 
starrer Systeme. Pp. 288. (Berlin: Julius Springer, 
1924.) 12 gold marks. 

McMullen, A. P. Elementary Experimental Statics 
for Schools. Revised for the Press, with some additional 
matter and a Preface, by E. W. E. Kempson. Cr. 8vo. 
Pp. vii+315. (Cambridge: At the University Press, 
1924.) 8s. 6d.* 

Moreux, Th. Pour comprendre le calcul différen- 
tiel. Cr. 8vo. Pp. 238. (Paris: Gaston Doin, 1924.) 
8 francs. 

Norlund, Niels Erik. Vorlesungen iiber Differenzen- 
rechnung. (Die Grundlehren der mathematischen Wissen- 
schaften, Band 13.) Pp. ix+551. (Berlin: Julius 
Springer, 1924.) 24 gold marks. 

Picken, D. K. The Number System of Arithmetic and 
Algebra. Cr. 8vo. Pp. viii+76. 5s. Part1: Element- 
ary Principles of Arithmetic and Algebra. Pp. 39. 2s. 6d. 
(London: Macmillan and Co., Ltd., 1924.) 

Potter, F. F., and Rogers, J. W. Common-sense 
Algebra for Juniors. Cr. 8vo. Pp. ix+248. (London: 
Sir I. Pitman and Sons, Ltd., 1924.) 3s. 

Radford, Rev. E. M. Elementary Mathematical 
Problem Papers. Cr. 8vo. Pp. vi+109. (Cambridge: 
At the University Press, 1924.) 4s.; Answers, 2s. 6d. 

Stead, G. Elementary Physics: for Medical, First 
Year University Science Students and General Use in 
Schools. Demy 8vo. Pp. xiv+453. (London: J. and 
A. Churchill, 1924.) 10s. 6d. net.* 

Stewart, R. W. Worked Problems in Heat and Heat 
Engines: with Exercises and Examination Questions. 
Cr. 8vo. Pp. vii+119. (London: University Tutorial 
Press, Ltd., 1924.) Is. 6d. 

Taylor, Lloyd William. College Manual of Optics. 
Demy 8vo. Pp. ix+236. (Boston and London: Ginn 
and Co., 1924.) I2s. 6d. net.* 

Vasiliev, A. V. Space, Time, Motion: an Historical 
Introduction to the General Theory of Relativity. Trans- 
lated from the Russian by H. M. Lucas and C. P. Sanger. 
Cr. 8vo. Pp. 256. (London: Chatto and Windus, 1924.) 
7s. net. 

Warburg, Emil. Uber Warmeleitung und andere 
ausgleichende Vorgange. Demy 8vo. Pp. x+106. 
(Berlin: Julius Springer, 1924.) 1.40 dollars.* 

Whetham, William Cecil Dampier. The Recent 
Development of Physical Science. Fifth edition. Post 
8vo. Pp. xvi+313+16 plates. (London: John Murray, 
1924.) 9s. net.* 

Whittaker, E. T. Analytische Dynamik der Punkte 
und starren Koérper: mit einer E infilhrung in das Drei- 
kérperproblem und mit zahlreichen Ubungsaufgaben. 
(Die Grundlehren der mathematischen Wissenschaften, 
Band 17.) Nach der zweiten Auflage iibersetzt von 


F. und K. Mittelsten Saynerr Pp. xii+462. (Berlin: 
Julius Springer, 1924.) 2 gold marks, 
Wright, R. M. d Problem Papers. Demy 


8vo. Pp. vii+88. At the University 
Press, 1924.) 5s. 6d. 

Wyckoff, Ralph W. G. The Structure of Crystals. 
(American Chemical Society Monograph Series.) Med. 
8vo. Pp. 462. (New York: The Chemical Catalog Co., 


Inc., 1924.) 6 dollars.* 


(Cambridge : 


Engineering 
mécanicien: montage, 


(Bibliothéque pro- 
J.-B. Bailliére 


Alteirac, B. Manuel du 
conduite, entretien des machines. 
fessionnelle.) Pott 8vo. Pp. 290. (Paris: 
et fils, 1924.) 12 francs. 
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Apt, Richard.  Isolierte Leitungen und _ Kabel: 
Erlauterungen zu den Normen fir isolierte Leitungen an 
Starkstromanlagen, den Normen fiir isolierte Leitungen 
in Fernmeldeanlagen, den Normen fiir umhiillte Leitungen 
und den Kupfernormen. Im Auftrage des Verbandes 
Deutscher Elektrotechniker herausgegeben. Zweite, ver- 
besserte Auflage. 8vo. Pp. 160. (Berlin: Julius 
Springer, 1924.) 4 gold marks. 

Aston, Wilfred Gordon. The Book of Motors: all 
about the leading Motor-cars of To-day, including a 
Complete Description in Simple Language of how the 
Motor-car works. Cr. 4to. Pp. 238. (London: E. and 
F. N. Spon, Ltd., 1924.) 7s. 6d. net. 

Ballhatchet, A. V. Crystals and Crystal Detectors: 
Practical Instruction on Selection, Testing, Mounting and 
Adjustment of Mineral Rectifiers. Fcap. 8vo. Pp. 44. 
(London: P. Marshall and Co., 1924.) 6d. net. 

Brewer, Robert W. A. Carburation in Theory and 
Practice : a Manual of Reference for Automobile Engineers 
and Owners. Third edition, revised and enlarged. Demy 
8vo. Pp. viii+298. (London: Crosby Lockwood and 
Son, 1924.) 15s. net.* 

Contet, A. Précis d’automobile. 2¢ édition. Pp. 
viii +432. (Paris: Libr. Dunod, 1924.) 20 francs. 

Croft, Terrell. Electrical Machinery and Control 
Diagrams. Ex. Cr. 8vo. Pp. xii+305. (London: 
McGraw-Hill Publishing Co., Ltd., 1924.) 15s. net.* 

Czochralski, J., und Welter, G. Lagermetalle und 
ihre technologische Bewertung: ein Hand- und Hilfsbuch 
fiir den Betriebs-, Konstruktions- und Materialpriifungs- 
ingenieur. Zweite, verbesserte Auflage. 8vo. Pp. vi+ 
117. (Berlin: Julius Springer, 1924.) 6 gold marks. 

Dahimann, W. Festigkeit der Schiffe. 8vo. Pp. 
320. (Berlin: Julius Springer, 1924.) 16 gold marks. 

Davis, A. C. A Hundred Years of Portland Cement, 
1824-1924. Roy. 8vo. Pp. xxii+282. (London: Con- 
crete Publications, Ltd., 1924.) Cloth, 21s.; leather, 25s.* 

Dejussieu, P. Radiotélégraphie et radiotéléphonie a 
V'usage des candidats aux brevets de radiotélégraphistes 
de bord, des amateurs et des écoles. Ex. Cr. 8vo. Pp. 
xiv+279. (Paris: Libr. Dunod, 1924.) 12 francs. 

Dhommés, R. Manuel du mécanicien. (Bibliotheque 
professionnelle.) Pott 8vo. Pp. 345. (Paris: J.-B. 
Bailliére et fils, 1924.) 15 francs. 

Dover, A. T. Power Wiring Diagrams: a Handbook 
of Connection Diagrams of Control and Protective Systems 
for Industrial Plants. Second edition, revised. Fcap. 
8vo. Pp. 224. (London: Sir I. Pitman and Sons, Ltd., 
1924.) 6s. net. 

Frost, Capt. C. C. J. Uncle Jack Frost’s Wireless 
Yarns on Good Reception and How to Get It. Cr. 8vo. 
Pp. 108. (London: The Wireless Press, Ltd., 1924.) 
2s. net. 

Gay, C. Ponts en magconnerie. Pp. 704. (Paris: 
J.-B. Bailliére et fils, 1924.) 60 francs. 

Haynes, F.H. How to make a Three-valve Receiver : 
containing Complete Instructions and Working ——. 
(W. P. Ezi-wiring Series, No. 2.) Roy. 8vo. Pp. 8+ 
plans. (London: The Wireless Press, Ltd., 1924.) 
2s. net. 

Haynes, F. H. The Amateur’s Book of Wireless 
Circuits. Second edition. Sup. Roy. 8vo. Pp. 124. 
(London: The Wireless Press, Ltd., 1924.) 3s. 6d. net. 

Hirschauer, L., et Dollfus, Ch. L’année aéronau- 
tique, 1923-1924. Pp. 218. (Paris: Libr. Dunod, 1924.) 
15 francs. 

James, W. The Construction of a Two-valve and 
Crystal Reflex Receiver: containing Complete Instruc- 
tions and Working Drawings. (W. P. Ezi-wiring Series, 
No. 3.) Roy. 8vo. Pp. 8+plans. (London: The 
Wireless Press, Ltd., 1924.) 2s. net. 

Jolley, L. B. W. Alternating Current Rectification : 
a Mathematical and Practical Treatment from the 
Engineering View-point. Demy 8vo. Pp. xviii + 352. 
(London : Chapman and Hall, Ltd., 1924.) 25s. net.* 

Jolly, Ed. Cours pratique de machines a vapeur: 
a Vusage des ingénieurs, des éléves -ingénieurs, contre- 
maitres, chefs d’atelier, des écoles industrielles d’élec- 
tricité et de mécanique et des écoles professionnelles. 
Ex. Cr. 8vo. Pp. iv+384. (Paris: Libr. Dunod, 1924.) 
35 francs. 


Mason, F. B. Tables of Steel Compound Girders. 
Roy. 8vo. Pp. 136. (London: Chapman and Hall, 
Ltd., 1924.) 10s. 6d. net. 

Maurer, Radiotélégraphie pratique et radio- 
téléphonie. 2¢ édition, revue et augmentée. Roy. 
8vo. Pp. viii+431. (Paris: Libr. Dunod, 1924.) 
38 francs. 

Nessi, A. Répartition générale de ia chaleur dans 
les immeubles, au moyen de centrales thermiques avec 
ou sans utilisation de la force motrice. Imp. 8vo. Pp. 
60. (Paris: Libr. Dunod, 1924.) 12 francs. 

Nessi, A., et Nisolle, L. Distribution et réglage de 
la chaleur dans les installations de chauffage central par 
eau et la vapeur. Imp. 8vo. Pp. 40. (Paris: Libr. 
Dunod, 1924.) 8 francs. 

Nicholson, R. T. The Original Book of the Ford: 
showing how Ford Owners can get the Best out of their 
Cars, Vans or Trucks. Ninth revised edition. Cr. 8vo. 
Pp. 284. (London: The Temple Press, Ltd., 1924.) 


Pocock, Hugh S. A Three-valve Portable Receiver: 
containing Complete Instructions and Working Drawings. 
(W. P. Ezi-wiring Series, No.1.) Roy. 8vo. Pp. 8+ plans. 
(London: The Wireless Press, Ltd., 1924.) 2s. net. 

Péschel, Theodor. Lehrbuch der Hydraulik fiir In- 
genieure und Physiker. 8vo. Pp. 198. (Berlin: Julius 
Springer, 1924.) 8.40 gold marks. 

Quantz, L. Wasserkraftmaschinen : eine Einfiihrung 
in Wesen, Bau und Berechnung neuzeitlicher Wasser- 
kraftmaschinen und Anlagen. Fiinfte, verbesserte Auflage. 
8vo. Pp. 160. (Berlin: Julius Springer, 1924.) 3.60 
gold marks. 

Rabozée, H. Cours de connaissance des matériaux. 
Roy. 8vo. Tomer: Les métauxetles bois. Pp. 293 +25 
planches. (Paris: Libr. Dunod, 1924.) 40 francs. 

Rein-Wirtz, H. und K. Radiotelegraphisches Prakti- 
kum. Dritte, umgearbeitete und vermehrte Auflage. 
(Berichtigter Neudruck.) 8vo. Pp. xviii +559 +7 Tafeln. 
(Berlin: Julius Springer, 1924.) 20 gold marks. 

Saur, G., et Cordoux, A. Martenot de. L’allumage 
des moteurs d’automobile. Deuxiéme édition. Gl. 8vo. 
Pp. vi+120+1 planche. (Paris: Libr. Dunod, 1924.) 
6.50 francs. 

Scholz, Wm. Schiffs6lmaschinen: ein Handbuch zur 
Einfiihrung in die Praxis des Schiffsélmaschinenbetriebes. 
Dritte, verbesserte und erheblich erweiterte Auflage. 8vo. 
Pp. 272+1 Tafel. (Berlin: Julius Springer, 1924.) 10 
gold marks. 

Scott-Taggart, John. Elementares Handbuch der 
drahtlosen Vakuumrohren. Ins Deutsche iibersetzt nach 
der vierten, durchgesehenen englischen Auflage von Eugen 
Nesper und Siegmund Loewe. 8vo. Pp. 240. (Berlin: 
Julius Springer, 1924.) 9 gold marks. 

Smith, James. Pressure Gauges, Indicators, Thermo- 
meters, Pyrometers. (Practical Manuals for Practical 
Men.) Cr. 8vo. Pp. 144. (London: Constable and Co., 
Ltd., 1924.) 3s. 6d. net. 

Stodola, A. Dampf- und Gasturbinen. Sechste Auf- 
lage. Unveranderter Abdruck der fiinften Auflage mit 
einem Nachtrag nebst Entropietafel fiir hohe Driicke und 
B'T-Tafel zur Ermittlung des Rauminhaltes. Roy. 8vo. 
Pp. xiii + 1109 +32 +13 Tafeln. (Berlin: Julius Springer, 
1924.) 50 gold marks. 

Strulovici. Manuel de lélectricien: moteurs élec- 
triques, traction électrique. (Bibliothéque de 1’électricien. ) 
Pott 8vo. Pp. 180. (Paris: J.-B. Bailliére et fils, 1924.) 
15 francs. 

Taylor, William T., and Neale, R. E. Electrical 
Design of Overhead Power Transmission Lines : a System- 
atic Treatment of Technical and Commercial Factors ; 
with Special Reference to Pressures up to 60,000 volts, and 
Distances up to 100 miles. Demy 8vo. Pp. vii +266. 
(London: Chapman and Hall, Ltd., 1924.) 21s. net.* 

Thomann, R., en collaboration avec IIltis, P. Les 
turbines hydrauliques et les turbo-pompes. Sup. Roy. 8vo. 
Premiére partie. Pp. xii+176. (Paris: Libr. Dunod, 
1924.) 32 francs. 

Weiss, Eugéne H. Manuel du cycliste et motocycliste : 
bicyclettes, motocyclettes, tricycles, side-cars et cyclecars. 
(Bibliothéque professionnelle.) Pott 8vo. Pp. 360. (Paris : 
J.-B. Bailliére et fils, 1924.) 
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Allmand, A. J. The Principles of Applied Electro- 
chemistry. Second edition, revised and enlarged by the 
Author and H. J. T. Ellingham. Med. 8vo. Pp. xi+727. 
(London : E. Arnold and Co., 1924.) 35s. net.* 

Audebert, René. Cours d’électrochimie: 
théoriques et applications de 
320. (Paris: Léon Eyrolles, 1924.) 25 francs. 

Auwers, K. v. Uber die Bildung \ von Chinon-imiden 
und Phenoxazonen aus o-Amino-phenolen. Nach Ver- 
suchen von E. Miirbe, K. Saurwein, G. Deines und 
Schornstein. (Fortschritte der Chemie, Physik und 
physikalischen Chemie, Band 18, Heft 2.) Roy. 8vo. Pp. 
45: (Berlin: Gebriider Borntraeger, 1924.) 3s.* 

Brass, Kurt. Praktikum der Farberei und Druckerei : 
fiir die chemisch-technischen Laboratorien der technischen 
Hochschulen und Universitaten, fiir die chemischen Labo- 
ratorien héherer Textil-Fachschulen und zum Gebrauch 
im Horsaal bei Ausfiihrung von Vorlesungsversuchen. 
8vo. Pp.96. (Berlin: Julius Springer, 1924.) 3.60 gold 
marks. 

Chemical 


notions 
8vo. Pp. 


The. 
Ernest 


Age’’ Chemical 
Chemical Terms. Cr. 4to. Pp. 158. 
Benn, Ltd., 1924.) 16s. net.* 

Creutzfeld, W. H. Korrosionsforschung vom Stand- 
punkte der Metallkunde. Pp. 34. (Braunschweig: F. 
Vieweg und Sohn, 1924.) 2 gold marks. 

Eastman Kodak Company. Abridged Scientific 
Publications of the Eastman Kodak Company. Gl. 4to. 
Vol. 7, 1923. Pp. 139+vi. (Rochester, N.Y.: Eastman 
Kodak Co. ; London: Kodak, Ltd., 1924.) * 

Grébel, A., et Bouron, H. Gaz et cokes: manuel de 
la fabrication et 1 ‘utilisation des gaz de distillation et des 
autres gaz industriels, des cokes et des sous-produits de la 
houille~ Roy. 8vo. Pp. vi+700. (Paris: Libr. Dunod, 
1924.) 67.50 francs. 

Groggins, P. H. Aniline and its Derivatives. Roy. 
8vo. Pp. vii+256. (London: Chapman and Hall, Ltd., 
1924.) 18s. net.* 

Gurwitsch, Leo. Wissenschaftliche Grundlagen der 
Erd6lverarbeitung. Zweite, vermehrte und _ verbesserte 
Auflage. 8vo. Pp. vi+399+4 Tafeln. (Berlin: Julius 
Springer, 1924.) 18 gold marks. 

Heffter, A. Handbuch der experimentellen Pharmako- 


Dictionary, 
(London : 


logie. 8vo. Band wu, 2: Atropingruppe — Nicotin: 
Coniin, Piperidin, Lupetidin usw., Cytisin, Lobelin, 
Spartein, G i caloide — Pilocarpin, 


Physostigmin, Arecolin, Jaborandiblatter—Papaveraceen- 
alkaloide — Kakteenalkaloide— Cannabis (Haschisch) — 
Hydrastisalkaloide — Adrenalin und adrenalinverwandte 
Substanzen — Solanin — Mutterkorn — Digitalisgruppe 
Phlorhizin — Saponingruppe—Gerbstoffe — Filixgruppe — 
Bittermittel, Cotoin, Aristolochin—Anthrachinonderivate, 
Chrysarobin, Phenolphthalein—Koloquinten (Colocynthin) 
—Elaterin, Podophyllin, Podophyllotoxin, Convolvulin, 
Jalapin (Scammonin), Turpethin, Ipomocin, Gummi- 
Gutti, Cambogiasaure, Euphorbium, Larchenschwamm, 
Agaricinsaure ilzgi ici Abrin, Crotin Bak- 
terientoxine—Tierische Gifte. Pp. 1280. (Berlin: Julius 
Springer, 1924.) 50 gold marks. 

Hollins, Cecil. The Synthesis of Nitrogen Ring 
Compounds containing a single Hetero-Atom (Nitrogen). 
Cr. 4to. Pp. 423. (London: Ernest Benn, Ltd., 1924.) 
55s. net.* 

Kent-Jones, D. W. 
Demy 8vo. Pp. ix +324. 

1924.) * 


Publishing Co., Ltd., 
Korevaar, Ir. Dr. A. Combustion in the Gas Pro- 


Modern Cereal Chemistry. 
(Liverpool: The Northern 


ducer and the Blast Furnace: a New Theory. Demy 
8vo. Pp. xii+177. (London: Crosby Leckwood and 
Son, 1924.) 15s. net.* 


Liesegang, Raphael Ed. Chemische Reaktionen in 


Gallerten. Zweite Auflage. Roy. 8vo. Pp. 90. (Dresden 
und Leipzig: Theodor Steinkopff, 1924.) 3. gold 
marks. 


Loeb, Jacques. Eiweissk6rper und die Theorie der 


kolloidalen Erscheinungen. Ubersetzt von van Eweyk. 8vo. 
Pp. 320. (Berlin: Julius Springer, 1924.) 15 gold 
marks. 


Lucas, E. W., and Stevens, H. B. The Book of 
Receipts: containing a Veterinary Materia Medica, a 
Pharmaceutical Formulary, a Photographic Formulary ; 
together with numerous Chemical and other Tables likely 
to be of Use to Pharmacists and Manufacturers. Twelfth 
edition. Cr. 8vo. Pp. 473. (London: J. and A. 
Churchill, 1924.) 10s. 6d. net.* 


Mariller, Ch. La carbonisation des bois, lignites et 


tourbes. Roy. 8vo. Pp. xiv+347. (Paris: Libr. 
Dunod, 1924.) 39 francs. 
Mayer, Fritz. Chemie der organischen Farbstoffe. 


Zweite, verbesserte Auflage. Svo. Pp. vii+265. (Berlin: 
Julius Springer, 1924.) 13 gold marks. 

Mecklenburg, Werner. Kurzes Lehbruch der Chemie. 
Zweite Auflage. Imp. 16mo. Pp. xvi+793. (Braun- 
schweig: F. Vieweg und Sohn, 1924.) 20 gold marks. 

Myddleton, William W. Examples in Chemistry. 


Cr. 8vo. Pp. 142. (London: Methuen and Co., Ltd., 
1924.) 3s. net. 

Oppenheimer, Carl. Die Fermente und ihre Wir- 
kungen. Nebst einem Sonderkapitel, Physikalische 


Chemie und Kinetik, von Richard Kuhr. Fiinfte, vollig 
neu bearbeitete Auflage. Imp. 8vo. Lieferung 2. Pp. 
161-320. (Leipzig: Georg Thieme, 1924.) 1.90 dollars.* 

Ostwald, Wilhelm, und Drucker, Carl, Herausge- 
geben von. Handbuch der allgemeinen Chemie. — Roy. 
8vo. Band 4: Das Leitvermégen der Lésungen. Teil 1: 
Allgemeines, Grundlagen der '.eitfahigkeitsmessungen, 
Methode n, Elektrolyte “und Lésungsmittel, U berfiihrungs- 
zahlen, Ionenchemie. Von Paul Walden. Pp. ix +383. 
17 marks. Teil 2 und 3: Zahlenwerte des Leitvermégens 
in wasserigen und nichtwasserigen Losungen; Folge- 
rungen, Gesetzmassigkeiten, Anomalien, Anwendungen. 
Von Paul Walden. Pp. vi+346+v+397. 47 marks. 
(Leipzig: Akademische Verlagsgesellschaft m.b.H., 1924.)* 

Otto, P. L’industrie des parfums d’aprés les théories 
de la chimie moderne : notations et formules, les parfums 


naturels, les parfums artificiels. Deuxieéme édition, 
revue et augmentée. Roy. 8vo. Pp. xliii+688. (Paris: 
Libr. Dunod, 1924.) 85 francs. 

Porter, H. C. Coal Carbonization. (American 
Chemical Society Monograph Series.) Med. 8vo. Pp. 
442. (New York: The Chemical Catalog Co., Inc., 
1924.) 6 dollars. 


Redgrave, Gilbert R., and Spackman, Charles. 


Calcareous Cements: their Nature, Manufacture and 
Uses. Third edition, revised. Med. 8vo. Pp. 411. 
(London : C. Griffin and Co., Ltd., 1924.) 25s. net. 


Schimpf, Henry W. A Systematic Course of Qualita- 
tive Chemical Analysis of Inorganic and Organic Sub- 


stances: with Explanatory Notes. Fourth edition, 
revised by Alfred I. Cone. Med. 8vo. Pp. ix+2o1. 
(New York: J. Wiley and Sons, Inc. ; London : Chapman 


and Hall, Ltd., 1924.) 8s. 6d. net.* 

Schmidt, J. Jahrbuch der organischen Chemie. 
Jahrgang 10: Die Forschungsergebnisse und Fortschritte 
im Jahre 1923. Pp. xvi+284. (Stuttgart: Wissen- 
schaftliche Verlagsgesellschaft m.b.H., 1924.) 15.50 gold 
marks. 

Thiel, A., Dassler, A 
indikatoren vom Typus des Methylgelb, 
und Methylrot. (Fortschritte der Chemie, 
physikalischen Chemie, Band 18, Heft 3.) Roy. 8vo. 
Pp.120. (Berlin: Gebriider Borntraeger, 1924.) 9s. 4d.* 

Timm, John A. Charts of the Chemical Reactions 
of the Common Elements. Gl. 4to. Pp. ix+81. (New 
York: J. Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1924.) 10s. net.* 

Treadwell, F. P., Based on the Text of. Analytical 
Chemistry. Translated, enlarged and revised by William 
T. Hall. Med. 8vo. Vol. 2: Quantitative Analysis. 
Sixth edition. Pp. xiii+811. (New York: J. Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd., 
1924.) 25s. net.* 

Vogel, J. H., und Schulze, Armin. Carbid und 
Acetylen als Ausgangsmaterial fiir Produkte der chem- 
ischen Industrie. Pp. 130. (Leipzig: Otto Spamer, 1924.) 
5 gold marks. 

Wood, T. B. The Chemistry of Crop Production. 
Second edition. Cr. 8vo. Pp. vii+193. (London: Uni- 
versity Tutorial Press, Ltd., 1924.) 4s. 6d.* 
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Technology 


Allarousse, J. Manuel du maréchal-ferrant. Pott 8vo. 
Pp. 388. (Paris: J.-B. Bailliére et fils, 1924.) 12 francs. 

Baret,H. Manuel de rubanerie, passementerie et lacet. 
(Bibliothéque professionnelle.) Pott 8vo. Pp. 357. 
(Paris: J.-B. Bailliére et fils, 1924.) 14 francs.* 

Bell, William. Moulding and other Foundry Work. 
(Practical Manuals for Practical Men.) Cr. 8vo. Pp. 124. 
(London: Constable and Co., Ltd., 1924.) 3s. 6d. net. 

Beste, Theodor. Die Verrechnungspreise in der 
Selbstkostenrechnung industrieller Betriebe. (Betriebs- 
wirtschaftliche Zeitfragen, Heft 3.) 8vo. Pp. 80. (Berlin: 
Julius Springer, 1924.) 3 gold marks. 

Coe, Arthur. The Scientific Promotion of Gas Sales: 
a Treatise upon the Organisation of Gas Distribution and 
Gas Sales Departments. Roy. 8vo. Pp. 390. (London: 
Ernest Benn, Ltd., 1924.) 42s. net. 

Crankshaw, W.P. Weaving. (Common Commodities 
and Industries Series.) Cr. 8vo. Pp.x+142. (London: 
Sir I. Pitman and Sons, Ltd., 1924.) 3s. net. 

Emde, Fritz. Sinusrelief und Tangensrelief in der 
Elektrotechnik. (Sammlung Vieweg, Heft 69.) Pp. 108. 
(Braunschweig: F. Vieweg und Sohn, 1924.) 4.50 gold 
marks. 

Finkey, Josef. Die wissenschaftlichen Grundlagen der 
nassen Erzaufbereitung. Ubersetzt aus dem Ungarischen 
von Johann Pocsubay. 8vo. Pp. 288. (Berlin: Julius 
Springer, 1924.) 6 gold marks. 

Foley, Edwin. The Book of Decorative Furniture : its 
Form, Colour and History. too Reproductions in full- 
colour facsimiles of drawings by the Author, and 1000 
text illustrations. 2 vols. Med. 4to. Vol. r. - 432. 
Vol. 2. Pp. 447. (London: T. C. and E. C. Jack, ‘Ltd., 
1924.) 42s. net. 

Greaves, Richard Henry, and Wrighton, Harold. 
Practical Microscopical Metallography. Med. 8vo. 1 
x+125+28 plates. (London: Chapman and Hall, Ltd., 
1924.) 16s. net.* 

Karsten, Fritz. Organisation und Leitung technischer 
Betriebe. Allgemeine und spezielle Vorschlage. 8vo. 
Pp.176. (Berlin: Julius Springer, 1924.) 4.50 gold marks. 

Koehler, Arthur. The Properties and Uses of Wood. 
Prepared in the Extension Division of the University of 
Wisconsin. (University of Wisconsin Extension Texts: 
Industrial Education Series.) Med. 8vo. Pp. xiv +354. 
(London: McGraw-Hill Publishing Co., Ltd., 1924.) 
17s. 6d. net.* 

Leipnik, F. L. A History of French Etching: from 
the Sixteenth Century to the Present Day. Demy 4to. 
Pp. 214. (London: John Lane, Ltd., 1924.) 42s. net. 

MacWilson, John. Pattern- making. (Practical 
Manuals for Practical Men.) Cr.8vo. Pp.140. (London: 
Constable and Co., Ltd., 1924.) 3s. 6d. net. 

Mihlhofer, Ludwig. Zeichnerische Bestimmung von 
Spiegelbewegungen in Wasserschléssern von Wasserkraft- 
anlagen mit unter Druck durchflossenem Zulaufgerinne. 
8vo. Pp. 72. (Berlin: Julius Springer, 1924.) 3 gold marks. 

Pavloff, A. Calcul du lit de fusion des hauts fourneaux. 
Traduit par L. Dlougatch. Roy. 8vo. Pp.178. (Paris: 
Libr. Dunod, 1924.) 22 francs. 

Pécheux, Hector. Des métaux et alliages métalliques 
industriels : essais mécaniques, physiques et chimiques, 
méthodes d’essai, exercices numériques. Pott 8vo. Pp. 
320. (Paris: J.- -B. Bailliére et fils, 1924.) 15 francs. 

Ranchoux, V. Le forgeron. Pp. 273. (Paris: Léon 
Eyrolles, 1924.) 10 francs. 

Reed, Earl H. Etching: a Practical Treatise. Cr. 
4to. Pp. 165. (New York and London: G. P. Putnam’s 
Sons, Ltd., 1924.) 7s. 6d. net. 

Searle, Alfred B. Refractory Materials: their Manu- 
facture and Uses. Second edition, revised and enlarged. 
Med. 8vo. Pp. 746. (London: C. Griffin and Co., Ltd., 
1924.) 42s. net. 

Skinner and Co., Thomas, Edited by. Skinner’s 
Cotton Trade Directory for 1924: containing Information 
relating to Cotton Spinning and Manufacturing Companies 
and Firms and to Knit-goods and Lace Concerns ; and a 
Directory of International Cotton Spinning and Manu- 
facturing Companies. 4to. Pp. Ixxx +1328. (London: 
T. Skinner and Co., 1924.) 25s. net. 


Speed, Harold. The Science and Practice of Oil 
Painting. (Universal Art Series.) Med. 8vo. Pp. xii+ 
276. (London : Chapman and Hall, Ltd., 1924.) 21s. net. 

Walker- Tisdale, C. W., and Robinson, Thecedore R. 
Practical Buttermaking : a Treatise for Butte rmakers and 
Students. Fifth revision. Cr.8vo. Pp. 143. (London: 
The Swarthmore Press, 1924.) 3s. 6d. net. 

Walker- Tisdale, C. W., and Woodnutt, Walter E. 
Practical Cheesemaking : a General Guide to the Manu- 
facture of Cheese. Revised edition. Cr. 8vo. Pp. 198. 
(London: The Swarthmore Press, 1924.) 3s. 6d. net. 

Weitenkampf, F. American Graphic Art. New edition, 
revised and enlarged. Demy 8vo. Pp. xiv +328+46 
plates. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 21s. net. 


Astronomy 


Busco, P. Les cosmogonies modernes et la théorie de 
la connaissance. (Bibliothéque de Philosophie contem- 
poraine.) 8vo. Pp. 436. (Paris: Félix Alcan, 1924.) 
25 francs. 

McKready, Kelvin (Edgar Gardner Murphy). A Be- 
ginner’s Guide to the Stars. Based on ‘“‘ A Beginner’s Star 

” Arranged by Maud King Murphy. Gl. 8vo. 
Pp. v+86. (New York and London: G. P. Putnam’s 
Sons, Ltd., 1924.) 5s. net. 


Meteorology : Geophysics 


Air Ministry : Meteorological Office. The Book of 
Normals of Meteorological Elements for the British Isles 
for Periods ending 1915. Roy. 8vo. Section 5: Monthly 
Normals of Rainfall. Pp. 223-290. (London: H.M. 
Stationery Office, 1924.) 4s. net.* 

Air Ministry : Meteorological Office. The Observer’s 
Primer : being Short Instructions in the Method of taking 
and reporting Readings of Temperature and Rainfall ; 
specially prepared for Meteorological Observers in British 
Crown Colonies. (M.O. 266.) Roy. 8vo. Pp. 13. 
(London : H.M. Stationery Office, 1924.) 6d. net.* 

Kahler, K. Die Elektrizitat der Gewitter. (Sammlung 
Borntraeger, Band 3.) Demy ope Pp. 148. (Berlin: 
Gebriider Borntraeger, 1924.) gd.* 

Linck, Gottlob. Aufbau des ‘Erdballs. Rede gehalten 
zur Feier der akademischen Preisverteilung am 21. Juni 
1924. (Jena: Gustav Fischer, 1924.) 1 gold mark. 

Marriott, W. Hints to Meteorological Observers. 
Eighth edition, revised by R. Corless. 8vo. (London: 
E. Stanford, Ltd., 1924.) 3s. 


Geology: Mineralogy 


Chamberlin, Thomas C., and Salisbury, Rollin D. 
Geology. Second edition, revised. Reprinted. 3 vols. 
Demy 8vo. Vol. 1: Geologic Processes and their Results 
Vol. 2: Earth History ; Genesis-Paleozoic. Vol. 3: Earth 
History ; Mesozoic-Cenozoic. Pp. 704. (London: John 
Murray, 1924.) 25s. net each. 

Geological Survey, Memoirs of the. Special Reports 
on the Mineral Resources of Great Britain, Vol. 28. 
Refractory Materials: Fireclays—Analyses and Physical 
Tests. By F. R. Ennos and Alexander Scott. Roy. 
8vo. Pp. iv+84. (Southampton: Ordnance Survey 
Office ; London: E. Stanford, Ltd., 1924.) 3s. net.* 

Geological Survey: England and Wales, Memoirs 
of the. Explanation of Sheets 318 and 333: The Geology 
of the Country near Brighton and Worthing. By H. J. 
Osborne White. Roy. 8vo. . vit114+4 plates. 
3s. 6d. net. Explanation of Sheet 108: The Geology of 
the Country around Flint, Hawarden, and Caergwrle. 
By C. B. Wedd and W. B. R. King; with Contributions 
by G. W. Lamplugh, H. H. Thomas, W. C. Simmons and 
T. C. Cantrill. Roy. 8vo. Pp. viii+222+6 plates. 
6s. 6d, net. (Southampton: Ordnance Survey Office ; 
London: E. Stanford, Ltd., 1924.)* 

Geological Survey of Ireland, Memoirs of the. The 
Geology of the Ballycastle Coalfield, Co. Antrim. By 
W. B. Wright; with Chapters on the Paleontology of 
the Field, by E. A. N. Arber and L. B. Smyth. Roy. 
8vo. Pp. 187. (Dublin: Stationery Office, 1924.) 
7s. 6d. net.* 
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Geological Survey, Scotland, Memoirs of the. The | 


Economic Geology of the Central Coalfield of Scotland. 
Area 6: Bathgate, Wilsontown, and Shotts; with 
Braehead, Fauldhouse, Armadale and Harthill. By M. 
Macgregor and E. M. Anderson; with Contributions by 
L. W. Hinxman and B. Lightfoot. Roy. 8vo. Pp. 
iv+134+5 plates. (Edinburgh and London: H.M. 
Stationery Office; Southampton: Ordnance Survey 
Office, 1923.) 5s. net.* 

Gothan, W. Paldobiologische Betrachtungen tiber 
die fossile Pflanzenwelt. (Fortschritte der Geologie und 
Palaontologie, Heft 8.) Roy. 8vo. Pp. iii + 178. 
(Berlin : Gebriider Borntraeger, 1924.) 9s. 6d.* 

Harn, Orlando C. Lead: the Precious Metal. 
Demy 8vo. Pp. xviii+323. (London: Jonathan Cape, 
Ltd., 1924.) tos. 6d. net. 

Hennig, Edwin. Der mittlere Jura im Hinterlande von 
Daressalaam (Deutsch-Ostafrika): Beitrage zur Geologie 
und Stratigraphie Deutsch-Ostafrikas III. (Monographien 
zur Geologie und Paldontologie, Serie 2, Heft 2.) Sup. 
Roy. 8vo. Pp. iv+131+4 Tafeln. (Leipzig: Gebriider 
Borntraeger, 1924.) 3s.* 

Petersen, Georg. Die Schollen der norddeutschen 
Moranen in ihrer Bedeutung fiir die diluvialen Krusten- 
bewegungen. (Fortschritte der Geologie und Palaon- 
tologie, Heft 9.) Roy. 8vo. Pp. iv+179-274+1 Tafel. 
(Berlin : Gebriider Borntraeger, 1924.) 6s. 9d.* 

Potonié, Robert. Einfiihrung in die allgemeine 
Kohlenpetrographie. Roy. 8vo. Pp. x+285. (Berlin: 
Gebriider Borntraeger, 1924.) 13s. 2d.* 

Richter, Max. Geologischer Fiihrer durch die All- 
gauer Alpen zwischen Iller und Lech. (Sammlung 
geologischer Fiihrer, 24.) Pott 8vo. Pp. xi+224+7 
Tafeln. (Berlin: Gebriider Borntraeger, 1924.) 7s. 6d.* 

Vernadsky, W. La géochimie. (Nouvelle Collection 
scientifique.) Gl. 8vo. Pp. vi+ 404. (Paris: Félix 
Alcan, rg24.) 12 francs.* 


Geography: Travel 


Allen, Nellie B. Africa, Australia, and the Islands 
of the Pacific. (Geographical and Industrial Studies.) 
Cr. 8vo. Pp. xii+448. (Boston and London: Ginn 
and Co., 1924.) 5s. 

Baedeker, Karl. Paris and its Environs: with 
Routes from London to Paris ; a Handbook for Travellers. 
Nineteenth revised edition. Fcap. 8vo. Pp. lviii+482+ 
64 pp. maps and plans. (London: T. Fisher Unwin, Ltd., 


1924.) Ios. net. 

Barnett, T. Ratcliffe. The Road to Rannoch and 
the Summer Isles. Cr. 8vo. Pp. xv+200. (Edin- 
burgh: R. Grant and Son, 1924.) 7s. 6d. net. 


Bartholomew, John. The Oxford Advanced Atlas. 
Second edition, revised. Cr. folio. Pp.96+31. (London: 
Oxford University Press, 1924.) 10s. 6d. net. 

Battye, J. S. Western Australia. 8vo. Pp. 480. 
(London : Oxford University Press, 1924.) 25s. net. 

Bell, Aubrey F.G. A Pilgrim in Spain. Demy 8vo. 
Pp. 256. (London: Methuen and Co., Ltd., 1924.) 
12s. 6d. net. 

Bonamy, André. Les deux rives du Sahara. 8vo. 


Pp. ii+206. (Paris: Emile Larose, 1924.) 

Bowman, Isaiah. The New World: Problems in 
Political Geography. Revisedandenlarged edition. Roy. 
8vo. Pp. vi+630+112. (London, Calcutta and Sydney : 
G. G. Harrap and Co., Ltd., 1924.) 21s. net.* 

Brooks, Leonard. A Regional Geography of Asia. 
Revised edition, taken in substance from Book 2 of the 
New Regional Geographies. Cr.8vo. Pp.230. (London: 
University of London Press, Ltd., 1924.) 2s. 6d. 

Brooks, Leonard. A Regional Geography of Aus- 
tralasia. Revised edition, taken in substance from 
Book 2 of the New Regional Geographies. Cr. 8vo. Pp. 
82. (London: University of London Press, Ltd., 1924.) 
Is. 6d. 

Brooks, Leonard. A Regional Geography of Central 
and South America. New edition, taken in substance 
from Book 1 of the New Regional Geographies. Cr. 8vo. 
Pp. 80. (London: University of London Press, Ltd., 
1924.) Is. 6d. 


Brooks, Leonard. A Regional Geography of North 


America. New edition, taken in substance from Book 1 
of the New Regional Geographies. Cr. 8vo. Pp. 190. 
(London: University of London Press, Ltd., 1924.) 
2s. 6d. 

Brown, Lady Richmond. Unknown Tribes, Un- 
gion Seas (My Voyage to the Unknown). Med. 8vo. 
Pp. 2 (London: Duckworth and Co., 1924.) 21s. net. 

W. Campbell, and Anderson, William. The 
Home of Man. (New Outlook Geography.) Cr. 8vo. 
Part6: Africa. Pp.198. (London, Calcuttaand Sydney: 


G. G. Harrap and Co., Ltd., 1924.) 2s. 6d. 

Brunhes, Jean. Human Geography: an Attempt at 
a Positive Classification—Principles and Examples. Trans- 
lated by I. C. Le Compte. Edited by Isaiah Bowman and 
Richard Elwood Dodge. Med. 8vo. Pp. xvi+648. 
(London, Calcutta and Sydney: G. G. Harrap and Co., 
Ltd., 1924.) 21s. net.* 

Buxton, L. H. Dudley. The Eastern Road. Demy 
8vo. Pp. xii+268+19 plates. (London: Kegan Paul 
and Co., Ltd.; New York: E. P. Dutton and Co., 1924.) 
12s. 6d. net. 

Casey, Robert J. 
Cr. 4to. Pp. x +496. 
1924.) 2Is. net. 

Close, Etta. A Woman Alone in Kenya, 
the Belgian Congo. Cr. 8vo. Pp. iv +288. 
Constable and Co., Ltd., 1924.) 8s. 6d. net. 

‘* Coaster.’’ Coast and Bush Life in West Africa: a 
Book for the Potential Coaster. Edited, with an Intro- 
duction, by William Holt-Jackson. Fcap. 8vo. Pp. 96. 
(London : Gay and Hancock, Ltd., 1924.) .2s. 6d. net. 

Cook, Oscar. Borneo: the Stealer of Hearts. Roy. 
8vo. Pp. 286. (London: Hurst and Blackett, Ltd., 
1924.) 18s. net. 

Courcy-Parry, Charles Norman de. 


The Land of Haunted Castles. 
(London : Leonard Parsons, Ltd., 


Uganda and 
(London : 


Wanderings 


in the Petvific. Cr. 8vo. Pp. 160. (London: John 
Long, Ltd’, 1924.) 5s. net. 

Dundas, Anne. Beneath African Glaciers: the 
Humours, Tragedies and Demands of an East African 


Government Station as experienced by an Official’s Wife ; 
with some Personal Views on Native Life and Customs. 
Demy 8vo. Pp. 238+28 plates. (London: H. F. and 
G. Witherby, 1924.) 12s. 6d. net.* 

Fairgrieve, J.,and Young, Ernest. The Growth of 
Greater Britain. (Human Geography Series.) Cr. 8vo. 
Pp. iv+212. (London: G. Philip and Son, Ltd. ; Liver- 
pool: Philip, Son and Nephew, Ltd., 1924.) 2s. 6d. 

Folliott-Stokes, A.G. The Cornish Coast and Moors. 
Med. 8vo. Pp. 367. (London: Stanley Paul and Co., 
Ltd., 1924.) 10s. 6d. net. 

Foord, Edward. The Channel Islands. 12mo. Part 
2: The Island of Jersey ; a Handbook for Visitors and 
Residents. (Homeland Handbooks, Vol. 93.) Pp. 8o. 
(London: Homeland Association, 1924.) Is. net. 

Foster, Capt. Cecil. 1700 Miles in Open Boats: the 
Story of the Loss of S.S. Trevessa in the Indian Ocean, 
and the Voyage of her Boats to Safety. Demy 8vo. 
Pp. xii+173+32 plates. (London: Martin Hopkinson 
and Co., Ltd., 1924.) 10s. 6d. net.* 

Fry, G. C. Junior Geography. 
8vo. Pp. xvi + 372. (London: 
Press, Ltd., 1924.) 4s. 

Garnett, William. A Little Book on Map Projection. 
Third edition. Demy 8vo. Pp. viii+112. (London: 
G. Philip and Son, Ltd.; Liverpool: Philip, Son and 
Nephew, Ltd., 1924.) 4s. 6d. net. 

Grey, Zane. Roping Lions in the Grand Canyon. 
Cr. 8vo. Pp. 223. (London: Hodder and Stoughton, Ltd., 
1924.) 3s. 6d. net. 

Haardt, Georges Marie, and Audouin-Dubreuil, 
Louis. Across the Sahara by Motor Car, from Touggourt 
to Timbuctoo. Translated from the French by E. E. 
Fournier d’Albe. Med. 8vo. Pp. 256. (London: T. 
Fisher Unwin, Ltd., 1924.) 12s. 6d. net. 

Harris, Mary Dormer. Unknown 
Gl. 4to. Pp. xiili+232. (London: John Lane, 
1924.) 15s. net. 

Henderson, Keith. Palm Groves and Humming Birds: 
an Artist’s Fortnight in Brazil. Roy. 8vo. Pp. 133. 
(London: Ernest Benn, Ltd., 1924.) 21s. net. 
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Herbert, Hon. Aubrey. Ben Kendim: a Record of | 


Eastern Travel. Edited by Desmond MacCarthy. Roy. 
8vo. Pp. xv+ 380. (London: Hutchinson and Co., 
1924.) 21s. net. 

Holm, Frits. My Nestorian Adventure, in China: a 
Popular Account of the Holm-Nestorian Expedition to 
Sian-Fu and its Results. Roy. 8vo. Pp. 335. (London: 
Hutchinson and Co., 1924.) 18s. net. 

Hopkins, R. Thurston. Kipling’s Sussex. Cheap 
edition. Cr. 8vo. Pp. 252. (London: Simpkin, Mar- 
shall and Co., Ltd., 1924.) 6s. net. 

Howarth, O. J. R. The Mediterranean. (Certificate 
Geographies.) Cr. 8vo. Pp. 175. (Oxford: Clarendon 
Press ; London: Oxford University Press, 1924.) 2s. 6d. 

Hurley, Capt. Frank. Pearls and Savages: Adven- 
tures in the Air, on Land and Sea in New Guinea. Roy. 
8vo. Pp. xiii+414. (New York and London: G. P. 
Putnam’s Sons, Ltd., 1924.) 31s. 6d. net. 

India, Burmaand Ceylon. A Handbook for Travellers 
in India, Burma and Ceylon, including all British India, 
the Portuguese and French Possessions, and the Indian 
States. Eleventh edition. Cr. 8vo. Pp. clvi+728, 
with 85 maps and plans. (London: John Murray, 1924.) 
24s. net. 

Ingersoll, Ralph McAllister. In and Under Mexico. 
Demy 8vo. Pp. 247. (London: T. Werner Laurie, Ltd., 
1924.) 12s. 6d. net. 

Irving, John, Edited by. In the Footsteps of Living- 
stone: being the Diaries and Travel Notes made by 
Alfred Dolman. Demy 8vo. Pp. xi+269. (London: 
John Lane, Ltd., 1924.) 12s. 6d. net. 

Jerrold, Walter. Through London’s Highways. Pic- 
tures by E. W. Haslehust. Fcap. 4to. Pp. ili +63 +12 
plates. (London, Glasgow and Bombay: Blackie and 
Son, Ltd., 1924.) 3s. net. 

Jerrold, Walter. The Heart of London. Pictures by 
E. W. Haslehust. Feap. 4to. Pp. iv+64+12 plates. 
(London, Glasgow and Bombay: Blackie and Son, Ltd., 
1924.) 35. net. 

Johnson, Martin. Camera Trails in Africa. Med. 
8vo. Pp. viii+342. (London: G. Allen and Unwin, Ltd., 
1924.) 16s. net. 

Johnston, Sir Harry, and Guest, L. Haden, Edited 
by. The Outline of the World To-day. Demy 4to. Part 
22. Pp. 201-240. Is. 2d. net. Part 23. Pp. 241-280. 
Is. 2d. net. Part 24 (concluding Part, with Complete 
Index). Pp. 281-340. 1s. 6d. net. (London: George 
Newnes, Ltd., 1924.)* 

Jones, J. A Human Geography of Cambridgeshire: a 
Suggested Method of Studying and Teaching the Home 
Area. Feap.4to. Pp. viii+88. (London: Sidgwick and 
Jackson, Ltd., 1924.) 4s. 

Lehner, W. Die Eroberung der Alpen. 4to. Pp. 
xi+727. (Miinchen: Hochalpen Verlag, 1924.) 

Lewin, Evans. Africa. (Certificate Geographies.) Cr. 
8vo. Pp. 223. (Oxford: Clarendon Press; London: 
Oxford University Press, 1924.) 3s. 

London County Council. London Parks and Open 
Spaces : being one of a Series of Popular Handbooks on the 
London County Council and what it does for London. 
Demy 8vo. Pp. viii +115. (London: Hodder and 
Stoughton, Ltd., 1924.) 1s. net.* 

M:Clymont, Rt. Rev. J. A., Described by. Greece. 
Painted by John Fulleylove. Second edition, revised. 
Demy 8vo. Pp. 245. (London: A. and C. Black, Ltd., 
1924.) 7s. 6d. net. 

May, Stella Burke. Men, Maidens and Mantillas. 
Demy 8vo. Pp. xix +362. (London: John Long, Ltd., 
1924.) 15s. net. 

Mill, Hugh Robert, and Allen, Fawcett. Elementary 
Commercial Geography. Cr. 8vo. Pp. ix+194. (Cam- 
bridge : At the University Press, 1924.) 4s.* 

Mdller, Lotte. Die Deviation bei Strommessungen im 
Meere. (Ver6ffentlichungen des Instituts fiir Meeres- 
kunde an der Universitat Berlin.) Roy. 8vo. Pp. 54. 
(Berlin: E. S. Mittler und Sohn, 1924.) * 

Nankiveli, Joice M., and Loch, Sydney. The River 
of a Hundred Ways: Life in the War-devastated Areas of 
Eastern Poland. Cr. 8vo. Pp. 256. (London: G. Allen 
and Unwin, Ltd., 1924.) 7s. 6d. net. 


Nevill, Ralph. Paris of To-day. Demy 8vo. Pp. 
320. (London: Herbert Jenkins, Ltd., 1924.) 18s. net. 

Newbigin, Marion I. The Mediterranean Lands: an 
Introductory Study in Human and Historical Geography. 
Cr. 8vo. Pp.222. (London: Christophers, 1924.) 5s. 6d. 

Noice, Harold. With Stefansson in the Arctic. Ex. 
Cr. 8vo. Pp. 270+16 plates. (London, Calcutta and 
Sydney : G. G. Harrap and Co., Ltd., 1924.) 7s. 6d. net.* 

Oakley, Amy. Hill-towns of the Pyrenees. Demy 
8vo. Pp. xxiv+449. (London: John Long, Ltd., 1924.) 
21s. net. 

Osborn, Chase Salmon. Madagascar: Land of the 
Man-eating Tree. 4to. Pp. xi+443. (New York: Re- 
public Publishing Co., 1924.) 5 dollars. 

Palestine and Syria. The Traveller’s Handbook for 
Palestine and Syria. New edition, revised by Harry 
Charles Luke. With an Appendix on the Historical 
Interest of the Sites and Monuments of Palestine, by 
J. Garstang. Gl. 8vo. Pp. viii+510. (London: T. Cook 
and Sons; Simpkin, Marshall and Co., Ltd., 1924.) 
10s, 6d. net. 

Paulin. Le domaine extérieur de la France: Afrique 
équatoriale francaise, Cameroun-Togo. 8vo. Fascicule 
1. Pp. roo. Fascicule 2. Pp. 76. (Paris: Léon 
Eyrolles, 1924.) 40 francs. 

Philip, George, Edited by. Philips’ Handy Gazetteer 
of the British Isles. New and revised edition. Cr. 8vo. 
Pp. 198. (London: G. Philip and Son, Ltd. ; Liverpool : 
Philip, Son and Nephew, Ltd., 1924.) 3s. 6d. net. 

Philips’ Visual Contour Atlas. Burnley edition. 
Cr. 4to. Pp. 6+40+12. (London: G. Philip and Son, 
Ltd. ; Liverpool: Philip, Son and Nephew, Ltd., 1924.) 
Is. 4d. 

Prodgers, C. H. Adventures in Peru. Demy 8vo. 
Pp. 268. (London: John Lane, Ltd., 1924.) 12s. 6d. net. 

Sandes, Major E.W.C. Tales of Turkey. Cr. 8vo. 
Pp. xiii +173. (London: John Murray, 1924.) 5s. net. 

Savile, Frank. The High Grass Trail: being the 
Difficulties and Diversions of Two; Trekking, and Shoot- 
ing for Sustenance in dense Bush across British Central 
Africa. Demy 8vo. Pp. 255 +10 plates. (London: 
H. F. and G. Witherby, 1924.) 15s. net.* 

Shore, W. Teignmouth, Described by. Kent. 
Painted by W. Biscombe Gardner. Demy 8vo. Pp. 248. 
(London: A. and C. Black, Ltd., 1924.) 7s. 6d. net. 

Smith, Walter A., Compiled by. The Hill Paths, 
Drove Roads and “ Cross-country ’’ Routes in Scotland 
from the Cheviots to Sutherland : Notes and Recollections. 
Cr. 8vo. Pp. 104. (Edinburgh: Macniven and Wallace, 
1924.) 2s. 6d. net. 

S6élch, Johann. Geographischer Fiihrer durch Nord- 
tirol. (Sammlung geographischer Fiihrer, 1.) Pott 8vo. 
Pp. xii+258. (Berlin: Gebriider Borntraeger, 1924.) 
6s. 6d.* 

Statham, Col. J.C. B. With my Wife across Africa 
by Canoe and Caravan. Demy 8vo. Pp. 324. (London: 
Simpkin, Marshall and Co., Ltd., 1924.) 12s. 6d. net. 

Stevens, Gerald P. Ramblings of a Rolling Stone. 
Med. 8vo. Pp. 260. (London: T. Fisher Unwin, Ltd., 
1924.) 12s: 6d. net. 

Unstead, J. F. The British Isles of To-day. (Citizen 
of the World Geographies.) Cr.8vo. Pp. 219. (London: 
Sidgwick and Jackson, Ltd., 1924.) 3s. 6d. net. 

Von Engeln, O. D., and Urquhart, Jane McKelway. 
The Story Key to Geographic Names. Demy 8vo. Pp. 
xiv +379. (New York and London: D. Appleton and 
Co., 1924.) 6s. net. 

Watson, William J. Ross and Cromarty. (Cam- 
bridge County Geographies.) Cr. 8vo. Pp. xi+140. 
(Cambridge : At the University Press, 1924.) 3s. 6d.* 

Whitehead, George. In the Nicobar Islands: the 
Record of a Lengthy Sojourn. Demy 8vo. Pp. 270. 
(London : Seeley, Service and Co., Ltd., 1924.) 21s. net. 

Wiirst, Georg. Florida und Antillenstrom: eine 
hydrodynamische Untersuchung. (Ver6ffentlichungen 
des Instituts fiir Meereskunde an der Universitat Berlin.) 
Roy. 8vo. Pp. 48. (Berlin: E. S. Mittler und Sohn, 
1924.) * 

Wyllie, M.A. Norway and its Fjords. Reprint. Cr. 
8vo. Pp. 327. (London: Methuen and Co., Ltd., 1924.) 
7s. 6d. net. 
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General Biology: Natural History: 
Zoology : Botany 


Arnold, E. C. British Waders. Demy 4to. Pp. 
vii+102+51 plates. (Cambridge : At the University Press, 
1924.) 70s. net; Limited edition, 147s. net. 

Batten, H. Mortimer. Dramas of the Wild Folk. 
Ex. Cr. 8vo. Pp.189. (London: S. W. Partridge and Co., 
Ltd., 1924.) 3s. 6d. net. 

Batten, H. Mortimer. British Wild Animals: their 
Tracks, Characteristics, Habits, etc. Specially written 
for Scouts and Guides, etc. Cr. 8vo. Pp.156. (London: 
C. Arthur Pearson, Ltd., 1924.) 3s. 6d. net; sewed, 2s. net. 

Bavendamm, Werner. Die farblosen und _ roten 
Schwefelbakterien des Siiss- und Salzwassers ; Grundlinien zu 
einer Monographie. (Pflanzenforschung, Heft 2.) Roy. 8vo. 
Pp. 152. (Jena: Gustav Fischer, 1924.) 7 gold marks. 

Bentham, George. Handbook of the British Flora : 
a Description of the Flowering Plants and Ferns indigenous 
to, or naturalised in, the British Isles; for the Use of 
Beginners and Amateurs. Revised by Sir J. D. Hooker 
Seventh edition, revised by A. B. Rendle. Cr. 8vo. 
Pp. Ixi+606. (London: L. Reeve and Co., Ltd., 1924.) 
12s. net.* 

British Museum (Natural History). Economic 
Series No. 7: The Biology of Waterworks. By R. Kirk- 
patrick. Thirdedition. Ex.Cr.8vo. Pp. 58. (London: 
British Museum (Natural History), 1924.)  1Is.* 

Carpenter, George H. Insects, their Structure and 
Life: a Primer of Entomology. Second edition, revised. 
Pott 4to. Pp. xi+335. (London: J. M. Dent and Sons, 
Ltd., 1924.) tos. 6d. net. 

Chapman, Abel. The Borders and Beyond: Arctic, 
Cheviot, Tropic. Demy 8vo. Pp. xxi+489+35 plates. 
(London and Edinburgh: Gurney and Jackson, 1924.) 
25s. net.* 

Chun, Carl, Herausgegeben von. Wissenschaftliche 
Ergebnisse der deutschen Tiefsee-Expedition auf dem 
Dampfer Valdivia 1898-1899. Band 19, Heft 8: 
Die Larven der Ceriantharien, Zoantharien und Actiniarien. 
Mit einem Nachtrag zu den Zoantharien. Von Oscar 
Carlgreen. (Jena: Gustav Fischer, 1924.) 36 gold marks. 

Coupin, F. Les formations choroidiennes des poissons. 


(Archives de morphologie générale et expérimentale. 
Fascicule 20: Anatomie.) Roy. 8vo. Pp. 160. (Paris: 
Gaston Doin, 1924.) 18 francs. 


Custot, Pierre. Sturly. Translated from the French 
by Richard Aldington. Cr. 8vo. Pp. 127. (London: 
Jonathan Cape, Ltd., 1924.) 5s. net.* 

Dixon, Henry H. The Transpiration Stream. Cr. 
8vo. Pp. 80. (London: University of London Press, 
Ltd., 1924.) 2s. 6d. net.* 

Dixon, H. N. The Student’s Handbook of British 
Mosses. Third edition, revised and enlarged. Demy 8vo. 
Pp. xlviii + 582 +63 plates. (Eastbourne: V. V. Sumfield ; 
London: Wheldon and Wesley, Ltd., 1924.) 24s.* 

Donne, T. E. Red Deer Stalking in New Zealand. 
Demy 8vo. Pp. xii+270+32 plates. (London, Bombay 


and Sydney : Constable and Co., Ltd., 1924.) 21s. net.* 
Espinas, A. Des sociétés animales. (Bibliothéque 
de Philosophie contemporaine.) 3¢ édition. 8vo. Pp. 


445. (Paris: Félix Alcan, 1924.) 25 francs. 

Fishery Board for Scotland. Scientific Investiga- 
tions, 1924. No.1: Haddock Biology. No. 2: Frequency 
and Distribution of the Age Classes in 1923. By Harold 


Thompson. Roy. 8vo. Pp. 48+4 plates. (Edinburgh 
and London: H.M. Stationery Office, 1924.) 5s. net.* 
Franz, Viktor. Geschichte der Organismen. Roy. 8vo. 


Pp. 950. (Jena: Gustav Fischer, 1924.) 40 gold marks. 

Goebel, K. Die Entfaltungsbewegungen der Pflanzen 
und deren teleologische Deutung. Erganzungsband zur 
Organographie der Pflanzen. Zweite, neubearbeitete 
Auflage. Pp. 665. (Jena: Gustav Fischer, 1924.) 20 
gold marks. 

Golding, Harry, Edited by. The Wonder Book of 
the Wild: the Romance of Exploration and Big Game 
Stalking. Roy. 8vo. Pp. 256+12 plates. (London: 
Ward, Lock and Co., Ltd., 1924.) 6s. net. 

Herrick, C. Judson. Neurological Foundations of 
Animal Behavior. Demy 8vo. Pp. xii+334. (New 
York: Henry Holt and Co., 1924.) 4.50 dollars.* 


Hutton, Capt. F. W., and Drummond, James. 
The Animals of New Zealand: an Account of the 
Dominion’s Air- breathing Vertebrates. Fourth edition, 
revised and enlarged. Demy 8vo. Pp. 434. (Auckland, 
Christchurch, Dunedin, Wellington, Melbourne and 
London : Whitcombe and Tombs, 1923.) 15s.* 

Jones, Frederic Wood. The Mammals of South 
Australia. Roy. 8vo. Part 2: Containing the Bandi- 
coots and the Herbivorous Marsupials (the Syndactylous 
Didelphia). (Handbooks of the Flora and Fauna of 
South Australia, issued by the British Science Guild, 
South Australian Branch.) Pp. ii +133-270. (Adelaide: 
R. E. E. Rogers, 1924.) 4s.* 

Koorders,S.H. Exkursionsflora von Java, umfassend 


die Bliitenpflanzen. Vierter Band: Atlas. Abteilung 4 
(2 Hefte): Familie 50-64. Herausgegeben von A. 
Koorders-Schumacher. (Jena: Gustav Fischer, 1924.) 


8 gold marks. 
Kunstler, J., et Prévost, Fred. La mati¢re vivante : 
organisations et différenciations, origines de la vie, colloides 


et mitochondries. Demy 8vo. Pp. 253. (Paris: Masson 
' et Cie, 1924.) 18 francs.* 
Lepeschkin, W. Kolloidchemie des Protoplasmas. 


(Monographien aus dem Gesamtgebiet der Physiologie der 
Pflanzen und Tiere, Band 7.) Demy 8vo. Pp. x1+228. 
(Berlin: Julius Springer, 1924.) 9 gold marks.* 

Lopp, William T. White Sox: the Story of the 
Reindeer in Alaska. (Animal Life Series.) Cr. 8vo. Pp. 
76. (London, Calcutta and Sydney: G. G. Harrap and 
Co., Ltd., 1924.) 2s. 6d. net. 

Lyell, Denis D. The African Elephant and its Hunters. 


Med. 8vo. Pp. 221. (London: Heath Cranton, Ltd., 
1924.) 10s. 6d. net. 
Meisenheimer, Johannes. Experimentelle Studien 


zur Soma- und Geschlechtsdifferenzierung. Dritter Bei- 
trag : Die Vererbung von Art- und Geschlechtsmerkmalen 
bei Biston-Artkreuzungen. (Sonderabdruck aus zoolo- 
gischen Jahrbiichern, Band 41: Abteilung fiir allgemeine 
Zoologie und Physiologie.) (Jena: Gustav Fischer, 1924.) 
6 gold marks. 

Michaelis, P. Bliitenmorphologische Untersuchungen 
an den Euphorbiaceen. Unter besonderer Beriicksichtigung 
der Phylogenie der Angiospermenbliite. (Botanische 
Abhandlungen, Heft 3.) Roy. 8vo. Pp. 150+41 Tafeln. 
(Jena: Gustav Fischer, 1924.) 16 gold marks. 

Ministry of Agriculture and Fisheries. Fisheries 
Investigations. Series 2, Vol. 7, No. 2, 1924: Report on 
Exploratory Voyages to Lousy Bank and Adjacent Areas. 


By E. L. Pawsey and F. M. Davis. Imp. 8vo. Pp. 
22+2 charts. (London: H.M. Stationery Office, 1924.) 
3s. net.* 


Ministry of Agriculture and Fisheries. Fisheries 
Investigations. Series 2, Vol. 6, No. 4, 1924: An Account 
of Investigations into the Cause or Causes of the Unusual 
Mortality among Oysters in English Oyster Beds during 
1920 and 1921. Part 2: Chemical Reports, (1) by George 
Stubbs, Andrew More and John Ralph Nicholls, and (2) 
by O. L. Brady; Bacteriological Reports, by J. Eyre ; 
Report on Field Work, by F. S. Wright; Biological In- 
vestigations, by J. H. Orton; Recommendations as to 
Further Research, by J. H. Orton. Imp. 8vo. Pp. 69. 
(London: H.M. Stationery Office, 1924.) 7s. 6d. 
net.* 


Mockler-Ferryman, Lt.-Col. A. F. The Life Story 


of a Tiger. Cr. 8vo. Pp. 257. (London: A. and C. - 
Black, Ltd., 1924.) 2s. 6d. net. 

Nuttall, G. Clarke. Trees and How they Grow. 
New edition. Post 8vo. Pp. xi+184+70 plates. 
(London, New York, Toronto and Melbourne: Cassell 


and Co., Ltd., 1923.) 7s. 6d. net.* 

Percival, A. Blayney. A Game Ranger’s Notebook, 
Edited by E. D. Cuming. Med. 8vo. Pp. xvii+369. 
(London: J. Nisbet and Co., Ltd., 1924.) 18s. net. 

Russell, E. S. The Study of Living Things: Prole- 
gomena to a Functional Biology. Cr. 8vo. Pp. xx +1309. 
(London: Methuen and Co., Ltd., 1924.) 5s. net.* 

Simpson, Jas. J. Chats on British Mammals: 
Ungulates, Carnivores, and Insectivores. Cr. 8vo. Pp. 
122 +4 plates. (London: The Sheldon Press; New York 
and Toronto: The Macmillan Co., 1924.) 2s. 6d. net.* 


xii Supplement to Nature,” October 25, 1924 


Stapf, O., Edited by. Curtis’s Botanical Magazine. 
Roy. 8vo. Vol. 149, Part 4. Plates 9013-9023 +text. 
(London: H. F. and G. Witherby, 1924.) 17s. 6d. net.* 

Thomson, E.M.andJ.M. Animals we Know, 4to. 
(London: T. Nelson and Sons, Ltd., 1924.) 7s. 6d. net. 

Weed, Clarence M., and Dearborn, Ned. Birds in 
their Relations to Man: a Manual of Economic Ornitho- 
logy for the United States and Canada. Third edition, 
revised. Ex. Cr. 8vo. Pp. viii+414+18 plates. (Phila- 
delphia and London: J. B. Lippincott Co., 1924.) 15s. 
net. 

Westell, W. Percival. The Young Observer’s Hand- 
book: an Introduction to All-round Nature Study for 
Boys and Girls. Demy 8vo. Pp. 321. (London: A. M. 
Philpot, Ltd., 1924.) 4s. 6d. net. 


Horticulture: Forestry : Agriculture 


Albrecht, Gerhard. Zur Krisis der Landwirtschaft. 
(Jena: Gustav Fischer, 1924.) 2.40 gold marks. 

Bonnet, J. L’olivier et les produits de olivier. Cr. 
8vo. Pp. 342. (Paris: J.-B. Bailliére et fils, 1924.) 
11 francs. 

Carver, Thomas Nixon. Elements of Rural Eco- 
nomics. Cr. 8vo. Pp. v +266. (Boston and London: 
Ginn and Co., 1924.) 7s. net.* 

Corrie, Frank Ewart. The Mineral Needs of Farm 
Stock: with Special Reference to the Supply of Lime and 
Phosphorus to Animals. Revised edition. Demy 8vo. 
Pp. 32. (London: British Glues and Chemicals, Ltd., 
1924.) Gratis.* 

Drummie, A. C. Practical Forestry : from a Work- 
man’s Point of View. Demy 8vo. Pp. xii+340. (London: 
G. Routledge and Sons, Ltd., 1924.) 7s. 6d. net.* 

Finlay, G. F. Recent Developments in Cattle Breed- 
ing. Med. 8vo. Pp. 62. (Edinburgh and London: 
Oliver and Boyd, 1924.) 2s. 6d. net. 

Gehrs, John H. Soils and Crops. Large Cr. 8vo. 
Pp. +444. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1924.) 6s. 6d. net.* 

Law, Ernest. Shakespeare’s Garden, Stratford-upon- 
Avon. Demy 8vo. Pp. 34. (Oxford: B. Blackwell, 
1924.) 2s. 6d. net. 

McMillen, Wheeler. The Farming Fever. Cr. 8vo. 
Pp. 168. (New York and London: D. Appleton and Co., 
1924.) 6s. net. 

Morton, J. W. Commercial Strawberry Culture. 
Demy 8vo. Pp. 48. (London: Ernest Benn, Ltd., 1924.) 
2s. 6d. net. 

Sanders, T.W. Roses and their Cultivation. Revised 
edition. Demy 8vo. Pp. 220. (London: W. H. and 
L. Collingridge, 1924.) 7s. 6d. net. 

Sanders, T. W., and Lansdell, J. Grapes, Peaches, 
Melons, and How to Grow Them: their History, Culture, 
Management and Propagation. Demy 8vo. Pp. 150. 
(London: W. H. and L. Collingridge, 1924.) 5s. net. 

Tinley, George F., Humphreys, Thomas, and 
Irving, William. Colour Planning of the Garden. With 
300 drawings in colour by Miss M. Walters Anson. Demy 
4to. Pp. xxxv +288. (London: T. C. and E. C. Jack, 
Ltd., 1924.) 42s. net. 

Toovey, T. W. Commercial Poultry Farming: a 
Description of the Evolutionary Progress of the King’s 
Langley Poultry Farm and its Management. Third edition, 
containing a Supplementary Chapter. Cr. 8vo. Pp. 156. 
(London: Crosby Lockwood and Son, 1924.) 6s. net. 

Waters, Henry Jackson. Essentials of the New 
Agriculture. Cr. 8vo. . Vili + 549. (Boston and 
London: Ginn and Co., 1924.) 7s. 6d. net.* 


Anatomy: Physiology 


Beitzke, H. Taschenbuch der pathologisch-histo- 
logischen Untersuchungsmethoden. Zweite, neubearbeitete 
und vermehrte Auflage. 8vo. Pp. 77. (Wien: Julius 
Springer, 1924.) 2.20 gold marks. 

Braus, Hermann. Anatomie des Menschen: ein 
Lehrbuch fiir Studierende und Arzte. In drei Banden. 
Roy. 8vo. Band 2: Eingeweide (Einschliesslich periphere 
Leitungsbahnen, Teil 1). Pp. 705. (Berlin: Julius 
Springer, 1924.) 18 gold marks. 


Child, Charles M. Physiological Foundations of 
Behavior. Demy 8vo. Pp. xiii+330. (New York: 
Henry Holt and Co., 1924.) 5 dollars.* 

Deutschen Zentralausschuss fiir die Auslandshilfe 
E. V. durch dessen 4rztlichen Beirat, Herausgegeben 
vom. Grdésse und Gewicht der Schulkinder und andere 
Grundlagen fiir die Ernahrungsfiirsorge. Neubearbeitung 
der ‘‘ Praktischen Winke fiir den musternden Arzt’”’ fiir 
den Gebrauch der bei der amerikanisch-deutschen Kinder- 
speisung (Quakerspeisung) beschaftigten Arzte (1 August 
1921). Imp. 8vo. Pp. 80. (Berlin: Verlag fiir Politik 
und Wirtschaft, 1924.) 2 marks.* 

Jordan, Harvey Ernest. A Text-book of Histology. 
Third edition. Med. 8vo. Pp. xxviii+857. (New York 
and London: D. Appleton and Co., 1924.) 25s. net. 

Lipschiitz, Alexander. The Internal Secretions of 
the Sex Glands: the Problem of the ‘‘ Puberty Gland.” 
Demy 8vo. Pp. xviii+513. (Cambridge: W. Heffer 
and Sons, Ltd.; London: Simpkin, Marshall and Co., 
Ltd. ; Baltimore, Md.: Williams and Wilkins Co., 1924.) 
2Is. net.* 

Matisse, Georges. Le mouvement scientifique con- 
temporain en France. (Collection Payot.) Pott 8vo. 
Tome 2: Les sciences physiologiques. Pp. 153. (Paris: 
Payot et Cie, 1924.) 5 francs. 

Strangeways, T. S. P. Technique of Tissue Culture 
“in Vitro.”” Demy 8vo. Pp. xii+80. (London: W. 
Heffer and Sons, Ltd.; London: Simpkin, Marshall and 
Co., Ltd., 1924.) 7s. 6d. net.* 

Strangeways, T.S.P. Tissue Culture in relation to 
Growth and Differentiation. Cr. 8vo. Pp. x+50+4 
plates. (London: W. Heffer and Sons, Ltd.; London: 
Simpkin, Marshall and Co., Ltd., 1924.) 5s. net.* 

Weil, Arthur. The Internal Secretions: for the Use 
of Students and Physicians. Authorized Translation of 
the third German edition by Jacob Gutman. Demy 8vo. 
Pp. xviii+287. (London: G. Allen and Unwin, Ltd., 
1924.) 18s. net.* 


Wilder, I. W. Laboratory Studies in Mammalian i 


Anatomy. Second edition, revised. 8vo. Pp. viii +157. 
(Philadelphia: P. Blakiston’s Son and Co., 1924.) 2 
dollars. 

Winterstein, Hans, Herausgegeben von. Handbuch 
der vergleichenden Physiologie. Zweiter Band: Physio- 
logie des Stoffwechsels. Zweite Halfte. (Jena: Gustav 
Fischer, 1924.) 25 gold marks. 


Anthropology: Archeology 


Baikie, Rev. James. Wonder Tales of the Ancient 
World. Cr. 8vo. Pp. 256. (London: A. and C. Black, 
Ltd., 1924.) 3s. 6d. net. 

British Empire. Historical Atlas of the British 
Empire. Demy 4to. Pp. 20. (London: Macmillan 
and Co., Ltd., 1924.) 

Brown, J. Macmillan. The Riddle of the Pacific. 
Roy. 8vo. Pp. xii+312+68 plates. (London: T. Fisher 
Unwin, Ltd., 1924.) 30s. net.* 

Dornan,S.S. Pygmies and Bushmen of the Kalahari : 
an Account of the Hunting Tribes inhabiting the great 
Arid Plateau of the Kalahari Desert, their precarious 
Manner of Living, their Habits, Customs and Beliefs ; 
with some reference to Bushmen Art, both early and of 
recent date, and to the neighbouring African Tribes. 
Demy 8vo. Pp. 318+16 plates. (London: Seeley, 
Service and Co., Ltd., 1925.) 21s. net.* 

Enthoven, R. E. The Folklore of Bombay. Demy 
8vo. Pp. 353. (Oxford: Clarendon Press; London: 
Oxford University Press, 1924.) 14s. net.* 

Goodrich-Freer, A. (Mrs. H. H. Spoer). Arabs in 
Tent and Town: an Intimate Account of the Family 
Life of the Arabs of Syria. Demy 8vo. Pp. 325. 
(London : Seeley, Service and Co., Ltd., 1924.) 21s. net. 

Heard, Cerald. Narcissus: an Anatomy of Clothes. 
(To-day and To-morrow Series.) Pott 8vo. Pp. 156. 
(London: Kegan Paul and Co., Ltd.; New York: E. P. 
Dutton and Co., 1924.) 2s. 6d. met.* 

Hewlett, J.H. Offa’s Dyke. Demy 8vo. Pp. 32+8 
plates. (London: Simpkin, Marshall and Co., Ltd., 1924.) 
3s. 6d. net.* 
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Kidder, Alfred Vincent. An Introduction to the 
Study of South-Western Archedlogy : with a Preliminary 
Account of the Excavations at Pecos. (Published for 
the Department of Archeology, Phillips Academy, 
Andover, Massachusetts.) Imp. 8vo. Pp. vii +151 +50 
plates. (New Haven: Yale University Press; London: 
Oxford University Press, 1924.) 20s. net.* 

Nordenskiéld, Erland. The Ethnography of South 
America seen from Mojos in Bolivia. (Comparative 
Ethnographical Studies, 3.) Med. 8vo. Pp. vi+254+ 
30 maps. (London: Oxford University Press, 1924.) 
18s. 6d. net.* 

Ordnance Survey. Map of Roman Britain. Scale 
16 miles to 1 inch. Pp. 8+map. (Southampton: 
Ordnance Survey Office; London: E. Stanford, Ltd., 
1924.) 4s. net.* 


Petrie, Sir W. M. Flinders. A History of Egypt 


during the XVIIth and XVIIIth Dynasties. Seventh 
edition, revised. Cr. 8vo. Pp. 407. (London: Methuen 
and Co., Ltd., 1924.) 9s. net. 


Reid, | # Ww. Illustrated Catalogue of Specimens from 
Prehistoric Interments found in the North-East of Scot- 
land and preserved in the Anthropological Museum, 
Marischal College, University of Aberdeen. Pp. 50+2 
maps. (Aberdeen: University Press, 1924.) * 

Reisner, George Andrew; Fisher, Clarence Stanley; 
Lyon, David en Harvard Excav ations at Samaria, 
1908-1910. Vol. Imp. 4to. Pp. xxxi+417. Vol. 2. 
Med. folio. Pp. +16 plans +g0 plates. (Cambridge, 
Mass.: Harvard University Press; London: Oxford 
University Press, 1924.) 168s. net. 

Smith, G. Elliot. Egyptian Mummies. Large Post 
4to. Pp. 190+65 plates. (London: G. Allen and 
Unwin, Ltd., 1924.) 25s. net.* 

Stevens, Frank. Stonehenge, To-day and Yesterday. 
Cr. 8vo. Pp. 90. (London: H.M. Stationery Office.) 
6d. net. 

Waddell, L. A. The Pheenician Origin of Britons, 
Scots and Anglo-Saxons: discovered by Pheenician and 
Sumerian Inscriptions in Britain, by Pre-Roman Briton 
Coins and a Mass of new History. Demy 8vo. Pp. 476. 
(London : Williams and Norgate, Ltd., 1924.) 15s. net. 


Philosophy: Psychology 


Aristotelian Society. Supplementary Vol. 4: Con- 
cepts of Continuity. The Papers and Symposia for 
Discussion at the XIVth Joint Session of the Aristotelian 
Society and the Mind Association, at University College, 
Reading, July 11th-14th, 1924. Demy 8vo. Pp. vi+240. 
(London : Williams and Norgate, Ltd., 1924.) 15s. net.* 

Bousfield, W. R. A Neglected Complex and its 


Relation to Freudian Psychology. Demy 8vo. Pp. 
vii+116. (London: Kegan Paul and Co., Ltd.; New 
York: E. P. Dutton and Co., 1924.) 4s. 6d. net.* 


Brown, William, Edited by. Psychology and the 
Sciences. With Contributions by J. S. Haldane, R. R. 
Marett, F. C. S. Schiller, L. P. Jacks, A. E. J. Rawlinson, 
M. W. Keatinge, William Brown, T. W. Mitchell. Cr. 8vo. 
Pp. vii+184. (London: A. and C. Black, Ltd., 1924.) 
7s. 6d. net.* 

Constable, F. C. The Divine Law of Human Being. 
Demy 8vo. Pp. vi+282. (London: Kegan Paul and 
Co., Ltd.; New York: E. P. Dutton and Co., 1924.) 
7s. 6d. net.* 

Hesnard, A. La relativité de la conscience de soi: 
introduction a la psychologie clinique. (Bibliothéque de 
Philosophie contemporaine.) Fcap. 8vo. Pp. xvi+144. 
(Paris: Félix Alcan, 1924.) 8 francs. 

Hilger, W. Die Hypnose und die Suggestion: ihr 
Wesen, ihre Wirkungsweise und ihre Bedeutung und 
Stellung unter den Heilmitteln. Zweite, neubearbeitete 
Auflage. (Jena: Gustav Fischer, 1924) 8 gold marks. 

James, William. Etudes et réflexions d’un psychiste. 
8vo. Pp. 300. (Paris: Payot et Cie, 1924.) 15 francs. 

Lafargue et Allendy. La psychanalyse et les névroses. 


8vo. Pp. 300. (Paris: Payot et Cie, 1924.) 15 francs. 

Laird, John. The Idea of the Soul. (Library of 
Philosophy and Religion.) Gl. 8vo. Pp. 200. (London: 
Hodder and Stoughton, Ltd., 1924.) 5s. net. 
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Levine, Israel. Reason and Morals: an Enquiry into 


the First Principles of Ethics. Cr. 8vo. Pp. xi+177. 
(Glasgow: MacLehose, Jackson and Co.; London: 
Simpkin, Marshall and Co., Ltd., 1924.) 6s. net.* 


Marden, Orison Swett. The Conquest of Worry. 


Cr. 8vo. Pp. viii+328. (London: W. Rider and Son, 
Ltd., 1924.) 5s. net. 

Meredith, Christabel M. The Psychology of the Free 
Child. Cr. 8vo. Pp. v+212. (London, Bombay and 
Sydney : Constable and Co., Ltd., 1924.) 5s. net. 

Patten, C. J. The Passing of the Phantons : a Study 
of Evolutionary Psychology and Morals. Pott 8vo. Pp. 
95 +4 plates. (London: Kegan Paul and Co., Ltd. ; 


New York: E. P. Dutton and Co., 2s. 6d. net.* 

Pear, T. H. Skill in Work and Play. Cr. 8vo. Pp. 
107. (London: Methuen and Co., Ltd., 1924.) 4s. net.* 
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analyse. 8vo. Pp. 285. (Paris: Payot et Cie, 1924.) 
10 francs. 

Rivers, W. H. R. Instinct and the Unconscious: a 
Contribution to a Biological Theory of the Psycho-neuroses. 
Second edition, reprinted. Demy 8vo. Pp. 285. (Cam- 
bridge : At the University Press, 1924.) 7s. 6d. net. 

Robinson, Daniel Sommer. The Principles of Reason- 
ing: an Introduction to Logic and Scientific Method. 
Demy 8vo. Pp. xviii+390. (New York and London : 
D. Appleton and Co., 1924.) 10s. 6d. net. 

Sageret, Jules. La révolution philosophique et la 
science: Bergson, Einstein, Le Dantec, J.-H. Rosny ainé. 
(Nouvelle collection scientifique.) Gl. 8vo. (Paris: Félix 
Alcan, 1924.) 10 francs. 
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Das Element der Wirklichkeit und 
die Welt der Erfahrung: Grundlinien einer anthropo- 
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Schiller, F. C. S. Tantalus, or the Future of Man. 
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Scott, J. W. Kant on the Moral Life : an Exposition 
on Kant’s ‘“‘ Grundlegung.”” Demy 8vo. Pp. vili+182. 
(London: A. and C. Black, Ltd., 1924.) 10s. net.* 
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(London : Oxford University Press, 1924.) 2s. 6d. net.* 

Tridon, André. Psycho-analysis and Man’s_ Un- 
conscious Motives. Cr. 8vo. Pp. 216. (London: Bren- 
tanos, Ltd., 1924.) 7s. 6d. net. 

Ward, Stephen. Ethics: 
(The World’s Manuals.) Cr. 8vo. Pp. 96. (London: 
Oxford University Press, 1924.) 2s. 6d. net.* ; 

Westaway,F.W. Scientific Method : its Philosophical 
Basis and its Modes of Application. Third edition, with 
new Applications. Cr. 8vo. Pp. xxii+456. (London, 
Glasgow and Bombay: Blackie and Son, Ltd., 1924.) 
10s. 6d. net.* 
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De Forest, Charles M. 
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Gardner, Mary Sewall. Public Health 
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Macmillan and Co., Ltd., 1924.) 14s. net. 

Ghosh, Birendra Nath. A Treatise on Hygiene and 
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Stich, C. Bakteriologie und Sterilisation im Apotheken- 
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stellung steriler Losungen in Ampullen. Vierte, verbesserte 
und vermehrte Auflage. 8vo. Pp. 320. (Berlin: Julius 
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Ballantyne, J. W., and Goodall, Alexander, Edited 
by. Encyclopedia Medica. Roy. 8vo. Vol. 12: Skin 
to Tuberculosis. Second edition, revised. Pp. viii+769. 
(Edinburgh : W. Green and Son, Ltd., 1924.) 30s. net. 

Bandler, S. Wyllis. Medical Gynecology. New 
(fourth) edition. Roy. 8vo. Pp. 930. (Philadelphia and 
London: W. B. Saunders Co., Ltd., 1924.) 40s. net. 

Bauer, Julius. Die konstitutionelle Disposition zu 
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Beaumont, G. E., and Dodds, E.C. Recent Advances 
in Medicine : Clinical, Laboratory, Therapeutic. Ex. Cr. 
8vo. Pp. xii+292. (London: J. and A. Churchill, 1924.) 
10s. 6d. net.* 

Bégouin, Duval, Gosset, Jeanbrau, Lecéne, Le- 
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3: Glandes mammaires, abdomen, appareil génital de 
Vhomme. Pp. 953. Tome 4: Organes génito-urinaires, 
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Berkeley, Comyns, Under the direction of. Diseases 
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Boxwell, William, and Purser, F. C. An Intro- 
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Bruck, C., Jacobsthal, E., Kafka, V., und 
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Burridge, H. A. An _ Introduction to Forensic 
Medicine : for Medical Students and Practitioners. Cr. 
8vo. Pp. 471. (London: H. K. Lewis and Co., Ltd., 
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Cameron, Hector Charles. The Nervous Child. 
(Oxford Medical Publications.) Third edition. Cr. 8vo. 
Pp. 242+8 plates. (London: Oxford University Press, 
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Campbell, Harry. Fundamental Principles in Treat- 
ment. Cr. 8vo. Pp. viii+477. (London: Bailliére, 
Tindall and Cox, 1924.) tos. 6d. net. 

Carless, Albert. Manual of Surgery for Students 
and Practitioners. Eleventh edition, revised. Demy 
8vo. Pp. xii+1570+17 plates. (London: Bailliére, 
Tindall and Cox, 1924.) 30s. net. 

Carmalt-Jones, D. W. Organic Substances, Sera 
and Vaccines in Physiological Therapeutics. Pp. 395. 
(London: W. Heinemann (Medical Books), Ltd., 1924.) 
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Collin, André. Les enfants nerveux: diagnostic, 
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Corwin, E. H. Lewinski, Edited by. The Hospital 
Situation in Greater New York. Roy. 8vo. Pp. 356. 
(New York and London: G. P. Putnam’s Sons, Ltd., 
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6d. net. 

Dawson, W. S. Aids to Psychiatry. Fcap. 8vo. 
Pp. 317. (London: Bailliére, Tindall and Cox, 1924.) 
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Finger, Ernst. Die Geschlechtskrankheiten als Staats - 
gefahr und die Wege zu ihrer Bekampfung. (Abhand- 
lungen aus dem Gesamtgebiet der Medizin.) 8vo. Pp. 
69. (Wien: Julius Springer, 1924.) 1.70 gold marks. 

Finkelstein, H., Gal ewsky, E., und Halberstaedter, 
| on Herausgegeben von. Hautkrankheiten und Syphilis 
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Foxworthy, Frank W., Edited by. Life Insurance 
Examination. Roy. oo Pp. 738. (London: Henry 
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Fraser, Donald. Clinical Studies in Epilepsy : com- 
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Gour, Andrew A. The Therapeutics of Activity. 
8vo. (London: Methuen and Co., Ltd., 1924.)  I5s. 
net. 

Haig, Harold A. An Introduction to the Histology 
of Tumours. Demy 8vo. Pp.135+10plates. (London: 
Henry Kimpton, 1924.) 7s. 6d. net. 

Harrison, L. W. Modern Diagnosis and Treatment 
of Syphilis, Chancroid and Gonorrhoea. (Modern Medical 
Monographs.) Demy 8vo. Pp. viii+167. (London, 
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Harrop, George A. Management of Diabetes: Treat-’ 


ment by Dietary Regulation and the Use of Insulin. A 
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cology for Nurses. Gl. 8vo. Pp. 166. (London: Scien- 
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Friedrich Cohen, 1924.) 

Hobday, Frederick T. G. Surgical Diseases of the 
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8vo. Pp. 447. (London: Bailliére, Tindall and Cox, 
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Horowitz, Philip. Diabetes: a Handbook for 
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8vo. Pp. vii+219. (New York: Paul B. Hoeber, Inc., 
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Hurst, Arthur F. Essays and Addresses on Digestive 
and Nervous Diseases, and on Addison’s Anemia and 
Asthma. Demy 8vo. Pp. vii+ 306. (London: W. Heine- 
mann (Medical Books), Ltd., 1924.) 21s. net. 

Jellett, Henry. A Short Practice of Midwifery. 
Ninth edition, revised. Demy 8vo. Pp. 607 +4 plates. 


(London: J. and A. Churchill, 1924.) 18s. net. 
Jones, W.H.S. The Doctor’s Oath: an Essay in the 
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At the University Press, 1924.) 7s. 6d. net.* 

Kuffier, O., Herausgegeben von. Jahresbericht iiber 
die gesamte Ophthalmologie zugleich bibliographisches 
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mologie und ihre Grenzgebiete und Fortsetzung des Nagel- 
Miche!schen Jahresberichts iiber die Leistungen und Fort- 
schritte im Gebiete der Ophthalmologie. Achtundvier- 
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Langstein, L., Noorden, C. von, Pirquet, C., und 
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pharynx et du larynx. Deuxiéme édition entiérement 
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Lenzmann, Richard. Die Geschlechtskrankheiten in 
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Lichtenstern, Robert. Die U berpflanzung der mann- 
lichen Keimdriise. 8vo. Pp. 160. (Wien: Julius Springer, 
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Low, R. Cranston. Anaphylaxis and Sensitisation : 
with Special Reference to the Skin and its Diseases. Demy 
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Erster Teil. Hialfte 2. 
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McDonagh, J. E.R. The Nature of Disease. Cr. 4to. 
Part 1. Pp. 327+59 plates. (London: W. Heinemann, 
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Maclean, Hugh. Modern Methods in the Diagnosis 
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Mallory, Frank Burr, and Wright, James Homer. 


Pathological Technique. New (eighth) edition. Roy. 8vo. 
Pp. 666. (Philadelphia and London: W. B. Saunders 
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Mayo, William J., Mayo, Charles H., and their 
Associates. Collected Papers of the Mayo Clinic and the 
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Xvii+1377. (Philadelphia and London: W. B. 
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Meagher, John F. W. A Study of Masturbation and 
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Meirowsky, E., und Pinkus, Felix, Herausgegeben 
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Montague, Joseph Franklin. Pruritus 
Perineum. Med. 8vo. Pp. xili+185. (New 
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Muir, Robert. Text-Book of Pathology. 
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Paulu, Emanuel Marion. Diagnostic 
Remedial Teaching. Cr. 8vo. Pp. 389. 
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Petty, Orlando H. Diabetes: its 
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Pickerill, H. P. Facial Surgery. Cr. 4to. 
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Pleschner, Hans Gallus. Praktikum der 
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Rauch, Maximilian. Die Funktionspriifung des 
akustischen und statischen Labyrinths. Pp. 71. (Berlin 
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Renner, Alfred. Schlafmittel und Behandlung der 
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‘ Ergebnissen der inneren Medizin und Winderheilkunde,”’ 
Band 23.) 8vo. Pp. 128. (Berlin: Julius Springer, 
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Saxl, Paul. Die oligodynamische Wirkung der Metalle 
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Schilling, V.  Anleitung zur Diagnose im dicken Blut- 
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Schmidt, Peter. The Theory and Practice of the 
Steinach Operation. With a Report on One Hundred 
Cases, and an Introduction to the English Edition, by 
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Sternberg, Carl. Der heutige Stand der Lehre von 
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handlungen aus dem Gesamtgebiet der Medizin.) 8vo. 
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Strauss, H., und Simon, M. Die Insulinbehandlung 
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Terrien, F., et Cousin, G. Affections de 
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Tuberculosis. Second edition. Demy 8vo. Pp. xi~ 288. 
(London: Bailliére, Tindall and Cox, 1924.) 7s. 6d. net 


ie gold marks. 


Voeil en 
Roy. 
1924.) 


Edited by. 
Roy. 8vo. 
VoL. 3: 
Pp. 
Pp. 


Practice of Medicine. 

Vol. 1. Pp. xlv +594. 
Pp. xvi+648. Vol. 4. 
xvll+707. Vol. 6. Pp. 
XXXVili + 848. Vol. 8. 
xix +777. Vol. ro. Pp. 
343. (Hagerstown, Md. : 
Butterworth and Co., 1924.) 
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Watson, Leigh F. Hernia: its Anatomy, Etiology, 
Symptoms, Diagnosis, Differential Diagnosis, Prognosis, 
and Operative Treatment. Pp. 660. (London: Henry 
Kimpton, 1924.) 52s. 6d. net. 

Webster, Col. William. Anesthesia for Nurses. 8vo. 
Pp. 153. (London: Henry Kimpton, 1924.) Ios. 6d. net. 

Wesselow, O. L. V. de, and Wyatt, J. M. Modern 
Views on the Toxemias of Pregnancy. (Modern Medical 
Monographs.) Demy 8vo. Pp. vii+99. (London, Bombay 
and Sydney: Constable and Co., Ltd., 1924.) 7s. 6d. net.* 

Wimmer, August. Chronic Epidemic Encephalitis. 
Sup. Roy. 8vo. Pp. 335. (London: W. Heinemann 
(Medical Books), Ltd., 1924.) 21s. net. 

Wingfield, R. C. Modern Methods in the Diagnosis 
and Treatment of Pulmonary Tuberculosis. (Modern 
Medical Monographs.) Demy 8vo. Pp. xi+134+11 
plates. (London, Bombay and Sydney: Constable and 
So., Ltd., 1924.) ros. 6d. net.* 

Zondek, Max. Die chirurgischen Erkrankungen der 
Nieren und Harnleiter: ein kurzes Lehrbuch. Pp. 
vi+254. (Berlin und Wien: Julius Springer, 1924.) 
12 gold marks. 


Miscellaneous 


Adlam, G. H. J., and Latter, O. H. A Text-Book 
of General Science. (Science for All Series.) Cr. 8vo. 
Vol. 2: Introduction to Chemistry, Geology, Biology. 
Pp. viii+247. (London: John Murray, 1924.) 3s. 6d.* 

Baker, Ernest A. The History of the English Novel. 
The Age of Romance: from the Beginnings to the Re- 
naissance. Demy 8vo. Pp. 336. (London: H. F. and 
G. Witherby, 1924.) 16s. net.* 

Bonar, James. Malthus and his Work. Second 
edition. Demy 8vo. Pp. viii+438. (London: G. Allen 
and Unwin, Ltd., 1924.) 12s. 6d. net.* 

Branford, Victor. Living Religions: a Plea for the 
Larger Modernism. Cr. 8vo. Pp. xxxvii+290. (London: 
Leplay House Press; Williams and Norgate, Ltd., 1924.) 
s. net.* 

. Collingwood, R. G. Speculum Mentis: or the Map 
of Knowledge. Demy 8vo. Pp. 327. (Oxford: Claren- 
don Press; London: Oxford University Press, 1924.) 
12s. 6d. net.* 

Dukes, Cuthbert. Lord Lister, 1827-1912. (The 
Roadmaker Series.) Cr. 8vo. Pp. 186. (London: Leonard 
Parsons, Ltd.; Boston, Mass.: Small, Maynard and Co., 
1924.) 45. 6d. net. 

Gandillot, M. Les faiblesses de la science. 8vo. 
Pp. 76. (Paris: Libr. Vuibert, 1924.) 5 francs. 

Gibson, Charles R. Electrical Amusements and 
Experiments: Interesting and Amusing Experiments, 
Illusions, and Clever Conjuring Tricks easily performed, 
with Directions for making inexpensively the necessary 
Apparatus, when it is required. (Scientific Amusement 
Series.) Cr. 8vo. Pp. 214+9 plates. (London: Seeley, 
Service and Co., Ltd., 1924.) 5s. net. 

Hoover, Herbert, With a Foreword by. Seasonal 
Operation in the Construction Industries: the Facts and 
Remedies. Report and Recommendations of a Com- 
mittee of the President’s Conference on Unemployment. 
Med. 8vo. Pp. xxx +213. (London: McGraw-Hill Pub- 
lishing Co., Ltd., 1924.) 10s. 6d. net.* 

Inge, Rev. W. R. Liberalism in Religion. (Papers 
in Modern Churchmanship, 1.) Fecap. 8vo. Pp. 16. 
(London : Longmans, Green and Co., 1924.) 3d.* 

Jordan, E. O., Whipple, G. C., and Winslow, 
C.-E.A. A Pioneer of Public Health—William Thompson 
Sedgwick. Med. 8vo. Pp. xvi+193+5 plates. (New 
Haven: Yale University Press; London: Oxford 
University Press, 1924.) 18s. 6d. net.* 

Kennett, Rev. R.H. Criticism and the Old Testament. 
(Papers in Modern Churchmanship, 4.) Fceap. 8vo. Pp. 
16. (London: Longmans, Green and Co., 1924.) 3d.* 

Lamouche, André. La méthode générale des sciences 
pures et appliquées. 8vo. Pp. 298. (Paris: Gauthier- 
Villars et Cie, 1924.) 30 francs. 

Legros. La vie de J.-H. Fabre suivie du répertoire 
général analytique des souvenirs entomologiques. 8vo. 
Pp. 300+16 planches. (Paris: Ch. Delagrave, 1924.) 
20 francs. 


London County Council. A Guide to Continued 
Education in London. (Privileges of Citizenship Series, 
No. 1.) Demy 8vo. Pp. 60. (London: Hodder and 
Stoughton, Ltd., 1924.) 6d. net.* 

Manning, Anthony B. Elements of Cost Accounting. 
Ex. Cr. 8vo. Pp. xi+166. (London: McGraw-Hill 
Publishing Co., Ltd., 1924.) 10s. 6d. net.* 

Moral, Felix. Revision und Reorganisation indus- 
trieller Betriebe. Zweite, verbesserte und vermehrte 
Auflage. 8vo. Pp.160. (Berlin: Julius Springer, 1924.) 
5 gold marks. 

Morris, Morris. New Light on Genesis: or Creation 
during Descent in the Scriptures. Cr. 8vo. Pp. 151. 
(London, Edinburgh and New York: Marshall Bros., 
Ltd., 1924.) 3s. 6d.* 

Moulton, Harold G. The Reparation Plan: an 
Interpretation of the Reports of the Expert Committees 
appointed by the Reparation Commission, November 30, 
1923, with the Aid of the Council and Staff of the Institute 
of Economics. (The Institute of Economics: Investiga- 
tions in International Economic Reconstruction.) Cr. 
8vo. Pp. x+325. (London: McGraw-Hill Publishing 
Co., Ltd., 1924.) 12s. 6d. net.* 

Pearson, Karl. The Life, Letters and Labours of 
Francis Galton. Imp. 8vo. Vol. 2: Researches of 
Middle Life. Pp. xii+425+54 plates. (Cambridge: At 
the University Press, 1924.) 45s. net.* 

Randell, Wilfrid L. Michael Faraday, 1791-1867. 
(The Roadmaker Series.) Cr. 8vo. Pp. 192. (London: 
Leonard Parsons, Ltd.; Boston, Mass.: Small, Maynard 
and Co., 1924.) 4s. 6d. net. 

Rashdall, Rev. Hastings. What is the Church ° 
(Papers in Modern Churchmanship, 3.) Fcap. 8vo. Pp. 
16. (London: Longmans, Green and Co., 1924.) 3d.* 

Reiss, R. A. The Comitadji*® Question in Southern 
Serbia. Fcap. 8vo. Pp. xvi+156. (London: Printed 
for the Author by Hazell, Watson and Viney, Ltd., 
1924.) * 

Reymond, Arnold. Histoire des sciences exactes 
et naturelles dans l’antiquité gréco-romaine: exposé 
sommaire des écolés et des principes. Demy 8vo. Pp. 
viii +238. (Paris: Albert Blanchard, 1924.) 12 francs.* 

Sharp, F. E. The “ Individual’’ Natural Science : 
a Four Years’ Course of Assignments. Fourth Year 
Contracts, 4. Gl. 8vo. Pp. 58. (London: G. Philip 
and Son, a Liverpool: Philip, Son and Nephew, Ltd., 
1924.) 

Stith, “William Henry. Graphic Statistics in Manage- 
ment. Med. 8vo. Pp. vii+360. (London: McGraw- 
Hill Publishing Co., Ltd., 1924.) 20s. net.* 

Tankard, Arnold Rowsby. Stepping Stones in the 
Progress of Science. Cr. 8vo. Pp. 36. (London: J. 
Bale, Sons and Danielsson, Ltd., 1924.) 1s. 6d. net.* 

Thiemann, Wilhelm. | Der Uberseemaschinenhandel : 
eine Abhandlung iiber seine Gestaltung und iiber die 
sich in ihm auswirkenden Wechselbeziehungen zwischen 
Wirtschaft und Technik. 8vo. Pp.272. (Berlin: Julius 
Springer, 1924.) 14 gold marks. 

Thomson, J. Arthur; Mort, Frederick; Rees, 
J. F., and Savage, Robert F., Selected or Contributed 
by. A Course cf Reading in Science and Literature. 
Cr. 8vo. Part 2. Pp. xv+344+8 plates. (Edinburgh 
and London: Guriey and Jackson, 1924.) 3s. 6d. net. 

Verleye, Léor. Les pierres précieuses et les perles : 
origine, histoire, »«leur, emploi, imitations, comment on 
distingue le vrai du faux; guide du marchand et de 
l’acheteur. Cr. “vo. Pp. 227. (Paris: Girardot et 
Cie, 1924.) 12 frencs. 

White, Douglus. The Nature of Punishment and 
Forgiveness. (Papers in Modern Churchmanship, 2.) 
Feap. 8vo. see 16. (London: Longmans, Green and 
Co., 1924.) 

Whitten, Wiltrea, Edited by. The World’s Library 
of Best Books. (To be completed in about 24 fortnightly 
parts.) Sup. Roy. 8vo. Part 1. Pp. 84. Part 2. 
Pp. 85-164. (Lendon: George Newnes, Ltd., 1924.) 
Is. 2d. net each part.* 

Wyatt, R. B. Hervey. William Harvey, 1578-1657. 
(The Roadmaker Series.) Cr. 8vo. Pp. 214. (London: 
Leonard Parsons, Ltd.; Boston, Mass.: Small, Maynard 
and Co., 1924.) 45. 6d. net. 
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LEWIS’S GIRGULATING LIBRARY 


OF SCIENTIFIC, TECHNICAL, AND MEDICAL BOOKS 


Covering the widest range of subjects, including Astronomy, Aviation, Biology, Botany, 
Chemistry, Electricity, Civil Engineering, Geology, Microscopy, Mining, Philosophy, Physics, 
Sociology, Technology, Travels, Zoology, &c., in addition to Every Branch of Medical Science. 


NEW BOOKS ON THESE SUBJECTS ARE ADDED IMMEDIATELY ON APPLICATION 


ANNUAL SUBSCRIPTION (Town or Country) 
FROM ONE GUINEA 


CATALOGUE OF THE LIBRARY, revised to December 1917, 
with Supplements, 1918-20 and 1921-23, containing Classified 
Index of Subjects and Authors. Demy 8vo. Price 12/6 net. 
(To Subscribers 6/- net.) 

Supplements, 1918-20, 64 pp.; 1921-23, 85 pp. Separately. 
Price, 1/- net each, postage 2d. 

MONTHLY LIST of New Books and New Editions added 
to the Library, post free to any address regularly. 


Metropolitan Railway, Euston Square Station. All Tube 
Railways, Warren Street. Telephone : MUSEUM, 1072. 
HOURS : 9 a.m.—6 p.m. Saturdays to 1 p.m. 


CorNER OF Geum STREET AND Senne PLAcE 


The LIBRARY READING AND WRITING ROOM (first floor) is open daily 


BOOKSELLING DEPA RTMENT 


Complete Stock of Works and Text~Books in all Branches of also supplied. 
Periodicals at 


GENERAL, TECHNICAL, AND MEDICAL SCIENCE ates, 


Classified List of Scientific, Technical, and Industrial Books Post Free on Request. 
SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD ; effectually protective packing used without charge. 


STATIONERY DEPARTMENT—Large Siock of Note Books, Loose Leaf and Bound. 
Card Index Systems. Squared Paper, Slide Rules, and all kinds of Scientific and 
General Stationery. 


SECOND-HAND BOOK DEPARTMENT 
140 GOWER STREET 


me 


LARGE STOCK OF SECOND-HAND RECENT EDITIONS 
Also Standard Works of all dates 


IMPORTANT EXTENSION. The large room on First Floor 
now open for Chemistry, Botany, and all Branches of 


General Science 


(Close to Euston Road.) Telephone: Museum 4031. 


140 Gower Street 


AGENTS FOR THE PUBLICATIONS OF THE CHEMICAL CATALOG CO., NEW YORK. 


H. K. LEWIS & GO. LTD., 186 GOWER ST., cower trace, LONDON, W.C.1. 
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NATIONAL UNION OF SCIENTIFIC 
WORKERS. 


THE AIM OF THE NATIONAL UNION or SCIENTIFIC 
WORKERS is to bring together into one ne professional organisa- 
tion all qualified scientific workers, viz. 


Those engaged (a) In Higher Educational and Research 
Institutions. 
(4) In Industry and Consultative Practice. 
(¢) In State and Municipal Scientific De- 
partments. 


Applications for membership are invited from all scientific 
workers with university degree or equivalent professional quali- 
fication. Further particulars may be obtained from 


THE GENERAL SECRETARY, N.U.S.W., 
25 Victoria Street, S.W.1. 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 
Recently published: Part Il: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part 1V: Physics, Letters A-R (pp. 
1 12). The completion of this portion will be published in Sep- 
In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and Vane including the Library of the late Prof. 
Bonney, F.R.S. 
Messrs. Sotheran are always ready to buy libraries or conidia collections of 
books on exact gene as well as sets of scientific periodicals, They invite 
corresond with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, Lonpon. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD WJohn). The Birds of Great Britain. 5 vols. ee 367 coloured 
plates. In the 25 original parts i 5 £28 net. 
LILFORD (Lerd). The Birds of the British Isles. First Edition. 7 vols. 
Royal 8vo. 421 coloured plates by Thorburn, Coane, etc. Half 
polished red morocco a £60 net. 


WHELDON & WESLEY, 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


DULAU & CO. LTD. 


Have a large and constantly changing Stock of | 


NATURAL HISTORY BOOKS 
both New and Second-hand 
Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca 
Minor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MARCARET STREET, CAVENDISH Square, LONDON, W.1. 
Established 1792. Libraries Purchased. 


CHEMICAL AND TECHNICAL BOOKS 


We h ave a large stock of Scientific and Technical Books and 
journals in all Departments—both new and second hand, and are able 
to give the best terms. Send a postcard for catalog..es. 


WILLIAM BRYCE, Scientific Bookseller, 
54 and 54a Lothian Street. Edinburgh. 


“THE MICROSCOPE,” by Conrad Beck. 
Part 1. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Han.’ wok, 7s. 6d. Post free, 8s R. & J. Beck, Ltd., 
68 Cornhill, 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 


Home and Export. 
93 BARTHOLOMEW CLOSE, LONDON, E.c.1 


IT GG 


THE ENTOMOLOGIST. A monthly Journal of Ento- 
mology. Edited by N. D. RiLey, F.E.S., F.Z.S. Ann. 
Sub., 12s. post free, should be sent to the Editor, 5 Brook 
Gardens, Barnes, S. W.13. 


That Book you want! 


Foyles can supply any Scientific Book that is in print and 
most of those that are out of print. They have a Special 
Department for this class of literature under a Manager 
who has experience and knowledge of the Natural Sciences. 
Call and consult him, or write and you will get an intelli- 
gent reply. Books sent on approval. Over a million 
volumes Second-hand and New on every conceivable subject 
in stock. Twenty-one Departmental Catalogues issued, 
any of which will be sent gratis and post free on mentioning 
interests. 


That Book you do not want! 


Foyles will buy it.—A single volume to a library. 
Expert valuers seat any distance. 


FOYLES, 121 Charing Cross Road, London. 


Books Bought and Sold 


1 W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

| They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


G. C. DYMOND, H.E. POTTS. F.L.C.P.A. 
W. P. THOMPSON & CO., 
CHARTERED PATENT AGENTS, 

12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN’S INN FIELDS, LONDON. 

J. V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A. 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, Vec., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Pine Jewels or Plate also purchased or valued. 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


EBENQOIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 
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Bargains in Government Surplus Stores 


12-INGH SPARK HEAVY DISCHARGE INDUCTION COILS 


Every one of these Coils 
was submitted to a_ very 
exacting Government test for 
output and efficiency. 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 
Pillars, 
and fitted in Solid Polished 
Teak Cases. Can be used in 
the vertical or horizontal posi- 
tion. Fitted with removable 
. Carrying Handles. ~ 


For further Surplus Bargains send for Catalogue No. 2. 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


ELECTRICAL 
DEPARTMENT 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


Heavily Insulated, J 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


Exclusive of Meter. 
Milliamperemeter £3 extra. 


To avoid disappointment send 
me your orders early. Only a 
me limited number can be sup- 
plied. 


A UNIQUE 
OPPORTUNITY 
FOR 
LABORATORIES 


Actual Makers of Scientific Electrical Apparatus, 


CIRCULAR TYPE SLIDE WIRE 


GAMBRELL BROS., 


The instrument illustrated is useful where a slide 
wire is required with a large number of sub- 
divisions. This type consists of 100 turns, each 
turn being divided into 100 parts. Each division 
on the top scale therefore represents ‘0001 of the 
total wire. The total resistance of the wire is 
approximately 30 ohms, and the only rubbing 


contact is the potential one. 


Full particulars on application. 


D. 


76 VICTORIA STREET, LONDON, S.W.1 


PHONES: 


VICTORIA 9938. 
PUTNEY 3641-2. 


HEAD OFFICE) MERTON ROAD, SOUTHFIELDS, 
AND WORKS: LONDON, S.W.18. 
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FIRTH STAINLESS STEEL 


Owing to its remarkable non-corrosive properties, is 
being used extensively (especially for service in 
Tropical Climates) in the manufacture of 


SCIENTIFIC APPARATUS, MIRRORS, 
DENTAL, SURGICAL AND DRAWING INSTRUMENTS 


THOS. FIRTH & SONS, LTD., SHEFFIELD 


See our display of Stainless Steel Dental and Surgical Instruments at Stand No. 8, 
Avenue 8, Bays 21/22, Palace of Engineering, British Empire Exhibition, Wembley. 


il 


r 


APPARATUS FOR PHYSICAL RESEARCH| | THE “DAVON” Patent 
SUPER-MICROSCOPE 


Calibrated PIRANI GAUGES, for pressures from 0-0001 


on For Critical Bacteriology 
Calibrated IONISATION GAUGES, for pressures below 

0-001 mm. and Metallurgy. 
PHOTOELECTRIC CELLS (Na, K, Rb, in vacuo). 
Gas-filled incandescent LAMPS IN SILICA BULBS, Specimen prints sent for inspection. 

giving radiation down to 42900. N.B.—Critical Photographs at x 1000 with a 3” o.g. 


F. DAVIDSON & CO. 
29 Great Portland Street, London, W.1 


Inquiries to be sent to the Director 


RESEARCH LABORATORIES OF THE GENERAL 
ELECTRIC CO. LTD., WEMBLEY. 


10 


6 
\ 


» 


This outfit is suitable for lecture pur- 
poses. It comprises a Unipivot galvano- 
meter fitted with a transparent scale, 


together with a pointolite lamp, which CAMBRIDGE 


projects the scale and pointer on to a dis- INSTRU MENT Co UF? 


tant white screen. The projected scale, LONDON. & Head Office.. 49: GROSVENOR PLACE 


AMERICAN COMPANY : 
Cambridge Instrument Co., Inc. Grand Central Terminal, 
wNew York. 


a considerable distance in broad daylight. 
Further particulars in Booklet No. III-N. 


which is 750 mm. long, is readable from CAMBRIDGE Showrooms” LONDON , S.W.L 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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NEWTON’S EPISCOPES 


FOR THE PROJECTION OF 


OPAQUE OBJECTS 


including 


MAPS, DRAWINGS, DIAGRAMS, NATURAL OBJECTS, 
PRINTED & TYPED MATTER, BOOK ILLUSTRATIONS, Etc. 


NO ATTENTION 
NEEDED 


SILENT WORKING 


MODEL E 
SCREEN PICTURE UP TO 
SCREEN PICTURE 
MODEL C 
Price £35 FIELD 11”’x 11" Price £25 


SCREEN PICTURE UP TO 11’x 11’ 
Prices £75 to £114 


Full particulars on application to the Makers: 


NEWTON & COMPANY 


Specialists in Optical Projection Apparatus for Visual Instruction, 


72 WIGMORE STREET, LONDON, W.1 
and 13 MARYLEBONE LANE-—adjoining. 
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SUNDERLAND EDUCATION 
COMMITTEE. 


THE TECHNICAL COLLEGE. 
DEPARTMENT OF MATHEMATICS AND MECHANICS. 


The Committee invite applications for the position of LECTURER in 
the Department of Mathematics and Mechanics. Applicants must possess 
a University Degree with a training in Mathematics and Experimental 
Mechanics. 

Salary according to the Burnham Technical Scale as varied by later 
decisions or agreements. 

Application Forms can be obtained from the undersigned and should be 
returned not later than the first post Wednesday, November 5, 1924. 

Canvassing will be a disqualification. 

HERBERT REED, 


Education Offices, 
15 John Street, Sunderland, Chief Education Officer. 


SKILLED CALCULATOR (male or female), 


with ability to carry out long computations, required for the Royal 
Airship, Works, Cardington. Candidates must possess a University 
degree in science or engineering and have taken higher mathematics in 
degree examination. Experience in stressing of complicated braced 
structures essential, preferably in connection with design of aircraft. 
Preference to candidates with knowledge of aerodynamics. Apply, 
giving full particulars of experience and qualifications and stating 
salary required (male candidates should state war service, if any), to 
the SecreTARY, Royal Airship Works, Cardington, Beds. 


Applications are invited for the Vacant Post 
of an ASSISTANT in the Technical Records Section of the Admiralty. 
The qualifications required are a sound knowledge of modern Physics, 
ability to read Technical French and German, and some bibliographical 
experience. Candidates must be natural-born British subjects, and 
preference will be given to ex-service men. The salary attaching to 
the post is £140-10-190 per annum plus Civil Service bonus (present 
value of £140=£225:7s. per annum). 

Applications giving full particulars of age, qualifications, and experi- 
ence, with not less than two personal references, should be forwarded 
to the SECRETARY OF THE ApMIRALTY, C.E. Branch, before 
November 11. 


RHODES UNIVERSITY COLLEGE 


(UNIVERSITY OF SOUTH AFRICA), GRAHAMSTOWN. 
LECTURER IN PSYCHOLOGY AND PHILOSOPHY wanted, 
February next. Salary £400—425— £500. Assisted passage. 
Applications to be addressed to The Master, Balliol College, Oxford, 
not later than November 5. 
For particulars apply to the Secretary, Office of the High Com- 
missioner for the Union of South Africa, Trafalgar Square, London, W.C.2. 


ISLE OF WIGHT 
COUNTY EDUCATION COMMITTEE. 


SANDOWN SECONDARY SCHOOL. 
Heap Master: Mr. WALLACE E. PAGE, M.A., Cantab. 


A FORM MASTER, with good qualifications in Geography, is required 
for next term. Further particulars may be obtained from the undersigned. 
County Hall, Newport, I.W., H. JERVIS, M.A., 

October 20, 1924. Director of Education. 


UNIVERSITY OF LONDON, 
KING’S COLLEGE. 

The Delegacy require the services of an ASSISTANT LECTURER IN 
PHYSICS. Salary £300 perannum. The duties will commence on January 
14, 1925. 

‘Applicatior . should be received not later than November 7 by the 
Secrerary, King’s College, Strand, W.C.2, from whom further particulars 
and forms of application may be obtained. 


CHESHIRE COUNTY COUNCIL. 
CHESHIRE SCHOOL OF AGRICULTURE. 


Applications are invited for the post of LECTURER IN AGRI- 
CULTURAL CHEMISTRY. Initial Salary, £350 non-resident or £275 
resident. 

Forms of application. to be returned before November 8, 1924, are obtain- 
able from the Principat, Cheshire School of Agriculture, Reaseheath, 


Nantwich. 
F. F. POTTER, Director of Education. 


UNIVERSITY COLLEGE OF 
SWANSEA. 


Required immediately a LECTURER IN MATHEMATICS for the 
current Session, October 1924 to June 1925. Salary £300 to £400, 
according to qualifications and experience. Applications with testimonials 
or references, should be forwarded to the undersigned. 

Singleton Park, Swansea. EDWIN DREW, Registrar. 


DENBIGHSHIRE EDUCATION 
AUTHORITY. 


ACTON HALL TECHNICAL INSTITUTE. 


APPLICATIONS are hereby invited for the POST of PRINCIPAL 
of the above Institute. ; 

Salary, £700, rising by annual increments of £25 to £950, subject to 
an abatement of five per cent., and the deduction in respect of Super- 
annuation. 

An Honours Degree in Science is essential, and a knowledge of Mining 
will be a recommendation. f 

Applications, endorsed ‘‘ Principal, Acton Hall Technical Institute,” 
accompanied by copies of three recent testimonials, must reach the under- 
signed on or before November 24, 1924—10 copies of the form of application, 
and of the testimonials, to be sent by each candidate, Candidates who 
desire the receipt of their applications to be acknowledged should enclose a 
stamped addressed post card. ; 

Canvassing in any form, oral or written, direct or indirect, will be 
regarded as a Cisqualification. } 

Further particulars may be obtained from 

Education Offices, Ruthin. 

October 20, 1924. 


J. C. DAVIES, 
Secretary and Director of Education. 


THE GOVERNMENT OF MADRAS 


REQUIRE THE SERVICES OF AN 


ECONOMIC BOTANIST. 


Candidates should possess an academic knowledge of botany, and, in 
addition, have made a special study of plant breeding and have obtained 
practical experience thereof under a well-known authority. A knowledge of 
paddy breeding is required. 

The terms of the appointment provisionally proposed are as follows. 
Agreement for five years. Salary at the rate of Rs.1500, rising by annual 
increments of Rs.50 to Rs.1700 per calendar month, Free first-class passage 
to India and return passage on satisfactory termination of agreement. 
The officer will be admitted to the benefits of a Provident Fund with 
Government contributions. The precise terms offered will be determined 
with reference to the qualifications of the candidate selected. 

Further particulars may be obtained from the SECRETARY to the High 
Commissioner for India, 42 Grosvenor Gardens, London, S.W.1, by whom 
detailed applications will be received not later than November 15, 1924. 


IMPERIAL FORESTRY INSTITUTE. 


TROPICAL BOTANIST. 


Applications are invited for the post of LECTURER IN TROPICAL 
FOREST BOTANY at the ImpexiaL Forestry InstiruTE, UNIVERSITY 
oF Oxrorp. Applicants should possess a thorough first-hand knowledge 
of ‘Tropical Systematic and Economic Botany and Ecology, with special 
reference to Forest Vegetation. ‘The post will be tenable for five years in 
the first instance. 

Applications, stating age, qualifications, and salary required, and 
furnishing references and copies of testimonials, with a list, and if possible 
copies, of published writings, should be submitted not later than February 
15, 1925, to the SEcRETAKY, Imperial Forestry Institute, Oxford. Candi- 
dates should state by what date they will be prepared to take up the appoint- 
ment if selected. 


EAST LONDON COLLEGE 
(UNIVERSITY OF LONDON), 
MILE END ROAD, E.1. 
ASSISTANT LECTURER AND DEMONSTRATOR the 


Chemical Department required at once. Salary, £250 per annum. Appli- 
cation with copy testimonials not later than Ncvember 7. 
E. J. WIGNALL, Registrar. 


BOURNEMOUTH MUNICIPAL 
COLLEGE. 


Wanted immediately, GRADUATE, with first-class Mathematical 
honours, for Day and Evening Classes in Pure and Applied Mathematics 
and Physics. Good teaching ability indispensable. Salary, Burnham 
Sceaie. 

Apply by letter to Director or Epucation, Town Hall, Bournemouth. 


UNIVERSITY COLLEGE, CORK. 
PROFESSORSHIP OF CHEMISTRY. 
The Governing Body of University College, Cork, invites applications for 
the CHAIR OF CHEMISTRY. For particulars apply to 
JOSEPH DOWNEY, Secretary. 


APPLICANTS who replied to the advertise- 
ment for a JUNIOR ASSISTANT CHEMIST, under Box No. 224, 
in the issue of NaTuRE, September 27 last, are informed that the post 
has been filled. 
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CARNEGIE INSTITUTION OF WASHINGTON 


DEPARTMENT OF GENETICS 


SINCE its organisation in 1904, the Department of 
Genetics (formerly the Department of Experimental 
Evolution) has issued 33 volumes on various investiga- 
tions, aggregating 3500 pages, 300 plates, and over 
600 text-figures. In this summary are included studies 
from the Eugenics Record Office. Besides these works, 
18 other volumes on subjects relating to evolution, 
coming from authors not connected with the Depart- 
ment, have been printed; such as the works of Pro- 
fessors H. E. Crampton, T. H. Morgan and associates, 
and W. L. Tower. W. E. Castle, of Harvard Uni- 
versity, is author or co-author of 12 volumes relating to 
evolution in some of its aspects. Dr. Oscar Riddle has 
edited the extensive posthumous studies of Charles O. 
Whitman on pigeons, their orthogenetic evolution, in- 
heritance, behaviour, etc. Dr. C. B. Davenport, who 
has had charge of this Department since its organisation, 
has published works on various phases of the general 
subject. 


Lists descriptive of the publications of the Depart- 
ment of Genetics, together with the prices, etc., will be 
sent post-paid on application. 


All orders for books should be addressed to your 
book-dealer or to 


CARNEGIE INSTITUTION OF WASHINGTON, 
WASHINGTON, D.C., U.S.A. 


DISCOVERY 


THE POPULAR MONTHLY rye 
JOURNAL OF KNOWLEDGE : | = 


We will send a free specimen copy 
of “ Discovery” to anyone anywhere. 
It is a paper worth reading, worth 
supporting and worth recommending 
to your friends. Just send us a post- 
card with the address. 


< Articles in the November issue: 


AN ATTEMPT TO BREAK DOWN THE STRUCTURE OF THE 
ATOM. Dr. T. F. WALL, D.Sc., D.Enc., 
Assoc. M.InsT. C.E., A.M.I.E.E. 
TIDAL POWER. Norman Davey, M.A., A.M.1.C.E. 
WHAT THE BULLET TELLS. Mavor Hucu Poitarp. 
HIGH-SPEED PHOTOCRAPHY. A.H. HALL, C.B.E., M.I.C.E. 
ROTIFERS. Sik ARTHUR SHIPLEY, C.B.E., F.R.S. 
ANIMAL LICHT AND ANIMAL COLOUR. 
LANCELOT T. HocBen, M.A., D.Sc., F.R.S.E. 


AND MANY OTHER ARTICLES. 


Annual Subscription 12s. 6d. post free. 


BENN BROTHERS LTD. 
8 Bouverie Street, London, E.C.4 


BLACKIE’S LIST 


Just Published. 


COST OF POWER PRODUCTION BY 


INTERNAL-COMBUSTION ENGINES 
By G. A. BURLS, M.Inst.C. E. 
Royal 8vo. 5s. net. 


PRINCIPLES OF 
SANITATION AND PLUMBING 
By RICHARD H. BEW, 


Registered Plumber; Member Royal Sanitary Institute; Head 
Teacher of Sanitary Engineering and Plumbers’ Work, L.C.C. 
School of Building, Brixton. 


Large Demy 8vo. 17s. 6d. net. 


OPTICAL MEASURING INSTRUMENTS 
Their Construction, Theory and Use. 
By L.-C. MARTIN, F.R.A.S., D.Sc., D.I.C., 


Lecturer in the Optical Engineering Department, Imperial College 
of Science and Technology, South Kensington. 


Large Demy 8vo. 17s. 6d. net. 


THE CHOICE OF SWITCHGEAR FOR MAIN- 
AND SUB-STATIONS 
By W. A. COATES, M.1.E.E., A.Am.I.E.E. 
Super Royal 8vo. 20s. net. 


PHOTOGRAPHY AS A SCIENTIFIC IMPLEMENT 
A Collective Work. 


Second Impression. Large Demy 8vo. 208. net. 


THE CALCULUS OF OBSERVATIONS : A Treatise 
on Numerical Mathematics. 
By E. T. WHITTAKER, Sc.D., F.R.S., 
Professor of Mathematics in the University of Edinburgh, 
and G. ROBINSON, M.A., B.Sc., 
Lecturer in Mathematics in the University of Edinburgh. 


Second Impression. Large Demy 8vo. 20s. net. 


GENERAL ELEMENTARY SCIENCE 
By W. WILLINGS, 


Head of the Science Department, Municipal Secondary School, 
srighton. 


Crown 8vo. 4s. 6d. 


SCIENTIFIC METHOD : Its Philosophical 
Basis and its Mode of Application. 
By F. W. WESTAWAY. 
Third Edition, revised and extended. 
Demy 8vo. 10s. 6d. net. 


Full particulars of above Books and Catalogue 
of Scientific and Technical Books post free. 


BLACKIE & SON, LTD. 
50 OLD BAILEY, LONDON, E.C.4 
Glasgow, Bombay and Toronto. 
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“Edney Hair 


showing 


the PERCENTAGE 


in the room or other 


Hygrometer 


directly 
fof MOISTURE 


place whereitis hung 


y e- Instrument is strongly made, and is mounted in a stout polished and lacquered brass case, with 5-inch engraved 
and silvered metal dial, which gives a very open range, allowing the variations in humidity to be easily observed. 
The action is by the contraction or expansion of a strand of 50 specially treated human hairs, which alters in length accord- 
ing to the percentage of moisture in the atmosphere. This movement is conveyed by simple mechanism to a pulley on 
which the indicating hand is fixed. Each Instrument is tested against standard Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. A small adjusting screw is provided so that at any time the hand can, if required, be 


set to a standard. Price £2:22:0 


Size 11 in. x 5 in. x 74 in. 


THE “ EDNEY” HAIR HYGROGRAPH records directly the percentage of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 


copper cover. 
Price complete, with charts for one year : ‘ . £8 00 


Illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Telephone: Holborn 1981] Any instrument sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 
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show to remain still unexplored. 


have never before been published. 


MODERN ASTROPHYSICS 


By Proressor H. DINGLE, F.R.A:S., 


Assistant Professor of Astrophysics, Imperial College of Science and Technology 
Demy 8vo, cloth, 30s. net. 


There are very few sciences which can be presented to the general reader without considerable modification and 
omission of abstruse points, but the comparatively new science of Astrophysics is a conspicuous exception to the rule. 
this book, a comprehensive account of the subject is given, from which nothing is omitted as being too specialised for the 
ordinary reader, except the mathematical processes by which a comparatively small number of the results are reached. 
The author has throughout made clearness of expression his principal aim. 
most—the almost incredible breadth and grandeur of modern conceptions, or the vastness of the field which these conceptions 
The book is enriched by a large number of beautiful photographs of the celestial bodies 
and of celestial and laboratory spectra, produced at the greatest observatories and laboratories of the world, many of which 


COLLINS, 48 PALL MALL, S.W. 


In 


The reader is left wondering at which to marvel 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


&rS 


GG 


INSECT COLLECTING. The Insect Hunter’s Com- 
panion. By The Rev. JOSEPH GREENE. Revised and 
extended by A B. FarN, with an Appendix by L. N. 
STANILAND. Sixth Edition. 1924. Price 3s. 6d. net., 
postage 3d. 144 pages. 


CHEMICAL 
APPARATUS 


AND 
CHEMICALS 


Lists free on 
application 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 


CHEMICALS Organic & Inorganie 
VOLUMETRIO SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 
Flasks, Beak Test Tu Reagent Bottles, Funnels, 
Basins and Papers, cte., and 
GRADUATED APPARATUS 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 


Second Edition. Intwo Parts. Price 13s. 6d. net. 


The two Parts are also sold separately :—Part I., Text-Book, 9s. net. ; 
Part II., Laboratory Exercises, 6s. net. 


“The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.” —Wature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOCY. 


Recently published: Part Il: Mathematics (pp. 128). Part 
Ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(pp. 112). Just published: Part IV: Physics, Letters A-R (pp. 
112). The completion of this portion will be published in Sep- 
tember. In preparation: Part V1: Meteorology, Physical Geo- 
graphy, and Geology, including the Library of the late Prof. 
T. G. Bonney, F.R.S. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals. They invite 
correspondence in connexion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2. & 43 PiccapiLLy, W.1, Lonpon. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD WJohn). The Birds of Great Britain. 5 vols. Folio. 367 coloured 
plates. In the 25 original parts ° net. 
LILFORD (Lord). The Birds of the British Isles. First Edition. 7 vols. 
oyal 8vo. 421 coloured plates by Thorburn, Keulemans, etc. Half 
polished red morocco net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 
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ANNOUNCEMENT OF THE CONTENTS RELAYS 


OF THE NOVEMBER NUMBER FOR 
— TEMPERATURE CONTROL 


PHILOSOPHIGAL MAGAZINE 


JOURNAL OF SCIENCE 


pag by Sir OLIVER JOSEPH LODGE, D.Sc., LL.D., F.R.S.; 
‘ Sir JOSEPH JOHN THOMSON, 0.M., MA., Sc.D., F.R.S. ; JOHN 
JOLY, M.A., D.Sc., F.R.S., F.G.S. ; RIOHARD TAUNTON FRANCIS ; 

and WILLIAM PRANCIS, F.L.S. 


LABORA TCR 


DOUBLE NUMBER (272 pages). Price 9s. | Eee 
On the Impact of a Solid Sphere with a Fluid Surface and the Be tm 


Influence of Surface Tension, Surface Layers, and Viscosity on 

the Phenomenon. By G. Ertc BELL, B.Sc., Physics Research 

Laboratory, University College, Nottingham. (Plate XV.) 
The Determination of Molecular Diameters from Surface-Tension 


Measurements. By SERGIUS MOKROUSHIN. MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 
On the Determination of the Frequencies of the Resonant Tones of 
some Compound Resonators used in Acoustical Instruments. Price - - £8:10:0 


By E. T. Paris, D.Sc., F. Inst. P. 


Studies on the Deformation of Tungsten Single Crystals under REVOLVING F ANS FOR AIR CIRCULATION 


Tensile Stress. By the Research Staff of the General Electric 


Co., Ltd. (Plates XVI.-XXIV.) 
The at a of Basalts and other Rocks. By J. H. J. POOLE, Price £9:9:0 
Se. D., and [3 Joy, F.R.S Complete System of Automatic Control for Low Temperature 
Crystal Structure and ‘Absorption Spectra. —The Cobaltous Com- Experimental Chambers. 
unds. By Rosin HILL and OWEN RuHys HOWELL. Reliable Regulation within 75° Cent. 


(Plate XXV.) 


The Damping of Torsional Vibrations in Air at Reduced Pressures. BAILY, GRUNDY & BARRETT LTD. 


By Rupy V. WAGNER, M.Sc. 


A Note on of and 2 St. Mary’s Passage 
Lines. he Researe taff of the General Electric Co., 
CAMBRIDGE 
On Air-waves of Finite Amplitude. By W. B. Morton, M.A., Telegrams: Baily, Grundy. Tolishens : 54 Combeides. 


and Amy I. Woops, M.A., M.Sc., Queen's University, Belfast. 
Stability of the Atom. By Prof. D. N. MALLIK, B.A., Sce.D., 
F.R.S.E., Muslim University, Aligarh, India. 
Curvature of the Spectral Lines in a Prism Spectroscope. By | , 


G. SUBRAHMANIAM, M.A., and D. GUNNIAYA, M.A. ay 
The Striated Discharge in Mercury Vapour. By W. H. McCurpy, ae POSTLIP 
M.A., 1851 Exhibition Scholar, Princeton University. 
The Relations between Antisymmetric Tensorsand Tensor-Densities. (No. 633 Mill) 


On ie in of ae ‘lectromotive Force in the Galvanic Cell. By ENGLISH FILTER PAPERS 


J. A. V. BUTLER, M.Sc., University College of Swansea. 


Contribution to the Kinetic Theory of Vaporization. By SAMUEL 


| 

CLEMENT BRADFORD, The Science Museum, London, S. W.7. I) Manufactured in | 
Investigations on the Latent Photographic Image.—Part I. The 1 

Relation between the Light Frequency and Number of Develop- | ANNUALLY INCREASING QUANTITIES 

able Centres. By F. C. Toy, D.Sc., F.Inst.P., and H. for upwards of 50 years. 

EDGERTON. 
On the Measurement of the Natural Frequency of an Inductance White and All sizes in | 

Coil at Audio-Frequency. By H. NUKIYAMA, Professor, P Squares 

Tohoku Imperial University, Japan, and K, KOBAYASHI. Grey Plain, 
The Thermal Conductivity of Bismuth in a Transverse Magnetic Antique, 4 

Field. By F. A. WARD, B.Sc. (Lond.), A. Inst. P. Crinkled Folded 
Low-Voltage Glows in Hydrogen. By G. STEAD, M.A., Reader _ ’ Filters. 

in Physics in the University of London, and B. TREVEL YAN, and Rolls made 

B.A., Yarrow Research Student, Girton College, Cambridge. | 
On the Coefficient of Performance of Refrigerating Machines Embossed. to order. 

employing Throttle Expansion. By ALFRED W. PORTER, | 

D.Sc., F.R.S., F.Inst.P., Professor of Physics in the Univer: Pure Filterings for Laboratory | 

sity of London. | 
Quantum Defect and Atomic Number.—-II. The Ionizing Potentials Work and in quantities for all 

of the Rare Gases and of the Halogen Acids. By Louis A. * a 

TuRNER, M.A., Ph.D. industrial purposes. | 


The Effect of a Hole ina Bent Plate. By W.G. BICKLEy, M.Sc., 
Lecturer in Mathematics, Battersea Poly technic. See Report of TESTS made by The | 
With 11 Plates and numerous Illustrations in the Text. | National Physical Laboratory, a copy ‘| 
Subscription for 1925, £3 17s. 6d., including six double | of which will be seat on application, | 
numbers, post free to any part of the world. Any double | together with freesamplesif required. = 
numbers issued beyond six charged extra. 


FOR BACK NUMBFRS APPLY TO THE PUBLISHERS : EVANS, ADLARD & CO., LT. 


TAYLOR & FRANCIS, POSTLIP MILLS 


Fleet Street, London, E.0.4 
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BELLINGHAM STANLEY'S 


| IMMERSION 
REFRACTOMETER 
and Water Bath 


Constructed to 
the design of 
Dr G. F. 
Herbert Smith, 
of the Mineral 
Department of 
the’ British 
Museum, and 
embodying 
many improve- 
ments over 
existing types. 


ment for the accurate 
| control of strengths of 
solutions having 
refractive in- 
| dices between 
| 1-325 and 1-367, 
| or with addi- 


THE STUDENTS | up 


GONIOMETER'™ ‘ 


The mirror is adjustable in any direction. The crystal 
holder and attachments facilitate the measurements of 
the crystal without readjustment, and a removable 
pointer is provided to ensure the adjustment into the 
axial line. The graduated circle of 5 inches (12-5 cm.) 
in diameter is fitted with a clamp and fine adjustment, 
and the silvered scale is divided to half degrees, read- 
ing by vernier to minutes of arc. £910 O 


J. H. STEWARD, Ltd. 


Scientific Instrument Makers to the British and Foreign Governments, 
406 and 457 Strand, London, W.C.2. 
Established 1852. 


| 
| 
| The most suitable instru- 
| 
| 


Phone : 
MOUNTVIEW 2270 


BELLINGHAM 
& STANLEY, Ltd., 


71 Hornsey Rise, 
London, N.19. 


eitz 


APOCHROMATIC OBJECTIVES 


REVISED PRICES. 
DRY SERIES. 


16 mm. 0:30 N.A. £410 0 
S 0-65 ,, 6 00 
0-935 915 0 
*With correction collar. 

OIL IMMERSION. 

3 mm. 1-32 N.A. £iz @ 8 
3 @ 1:40 ,, 18 15 0 
1-40 ,, 18 15 


Independent tests and comparison with any 
other apochromatic objectives are weicomed. 


Revised prices of all Leitz apparatus quoted on 
request, pending printing of new price sheets. 


Mono-Binocular Microscope—Stand AABM. 


OGILVY & CO. 


(British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 
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EDWARD ARNOLD & CO.’S LIST 


Just Published, 


LIFE OF 


LORD RAYLEIGH 
O.M. 


Sometime President of the Royal Society and Chancellor 
of the University of Cambridge. 


By his Son, ROBERT JOHN STRUTT, 
FOURTH BARON RAYLEIGH, F.R.S. 


One Volume. With Portraits. 258. net. 


“* Many matters of deep interest are set forth in the biography ina fashion 
to delight every reader."— 7he Times. 


“An admirable memoir which reveals the character and career of one 
who was not only a great scientific mind, but also a great Englishman.” — 
Morning Post. 


“The present Lord Rayleigh has fulfilled a delicate task with the utmost 
success. Avoiding on the one hand the trivial and irrelevant details and 
long letters about nothing in particular with which many biographers weary 
us, and on the other hand the easy task of making an annotated chrono- 
logical catalogue of scientific papers, he has given us a balanced and lively 
picture of Lord Rayleigh as man and philosopher, using the word in its old 
sense. The biography forms a worthy supplement to the ‘Collected 
Scientific Papers,”” while its general interest should attract many readers to 
whom the scientific work of Lord Rayleigh is a sealed book.”—Pror. 
ANDRADE in The Observer. 


Isotopes. By F. W. ASTON, D.Sc., F.R.S., Fellow of 
Trinity College, Cambridge. viii + 182 pages, and § Plates. 
New and Revised Edition. tos. 6d. net. 


“We cordially recommend the book to the notice of all who desire to 
remain abreast of some of the most fundamental researches of our time into 
the mysteries of atomic structure.” — 7/+ansactions of the Faraday Society. 


Ions, Electrons, and Ionizing Radiations. By 
J. A. CRowrieEr, Sc.D., Professor of Physics at Univer- 
sity College, Reading. Fourth Edition. xii+328 pages. 
I2s. 6d. net. 


Ce livre, d'une grande clarté, est d'un intelligence facile, et les raisonne- 
ments et calculs mathématiques sont simplifiés autant que possible. Nous 
regrettons de ne pas avoir en frangais l'équivalent de cet ouvrage."”—Chimie 
et Industrie. 


Manual of Entomology. With Special Reference to its 
Economic Aspects. By H. MAXweELL Lerroy, M.A., 


Professor of Entomology, Imperial College of Science and 
Technology. Fully Illustrated. Demy 8vo. 365s. net. 


Founders of Oceanography and their Work. 
An Introduction to the Science of the Sea. By Sir 
Witiiam A. HerpMan, F.R.S., etc., Emeritus Professor 
of Natural History and sometime First Professor of 
Oceanography in the University of Liverpool. With 
Plates and Diagrams. 21s. net. 


Antiques: their Restoration and Preservation. 
By A. Lucas, F.1.C., Chemist in the Department of 
Antiquities, Cairo. 6s. net. 


General Astronomy. By H. Spencer Jones, H.M. 
Astronomer at the Cape of Good Hope. With 24 Plates 
and Numerous Diagraras. One Volume. 21s. net. 


“ The best treatise of its kir existence.”"—.Vorning Post. 


EDWARD ARNOLD & CoO., 


41 & 43 Maddox Street, London, W.1. 


es CALCULATOR 


Ib 9” Although the Calcul only e 
eA 6” when closed—and can be carried in 

the pocket without fear of damage—the 
p A scales are 66” long, and give results accur- 
240°] ate to four or five significant figures. 


WY Model N. is of the greatest use for dealing 


with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
1 7 >, | models K. and L. are invaluable on account 
yy of their high degree of accuracy. 
5 Price 21s. (Post Free) 

(7\$ | Colonial Price 21s. 9d. (Post Free) 
Foreign Price 22s. (Post Free) 


Write for illustrated folder ““H” 
Jt Patentees & Sole Manufacturers 
CARBIC LIMITED 
61 HOLBORN VIADUCT, LONDON 


& 4 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, 
BIRKENHEAD. 


W. OTTWAY & Co. Ltd. 
(Established 1640) 
Actual Makers of Astronomical and Terrestrial Telescopes 


STAINLESS STEEL MIRRORS AND FLATS 


for Reflector Telescopes; no silvering required. A 
permanent highly polished surface guaranteed. 

Surplus stock of 14” and 2”, godegree REFLECT- 
ING PRISMS made from the best Optical glass 
flat surfaces; guaranteed highest quality. 14”, 
£1 5 O. 2”,£115 

All types of Astronomical Telescopes, Eye- 
pieces, Equatorial Mountings, etc. Pamphlets 
post free on application. 


Orion Works, Ealing, London, W.5. 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, Vec., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Pine Jewels or Plate also purchased or valued. 
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Standard Text Books for 


UNIVERSITY 


STUDENTS 


CHEMISTRY 


Notes on Qualitative Analysis. By H. J. H. Fenrox. New 
ed. 8s 6d net. Bound with Supplement, ros 6d net. 


A Course of Practical Chemistry for Agricultural 
Students. By H. A. D. Nevitte and L. F. Newman. 2 vols. 
Vol I. 10s 6d. Vol II. Part I. 5s net. 


A Course of Practical Work in Agricultural Chemistry 


for Senior Students. By IT. B. Woop. 2nd impression. 
2s net. 

Outlines of Chemistry. Ry H. J. H. Fenton. Part I. 2nd ed. 
12s 64 net. 


ENGINEERING 


By Sir J. A. 


Thermodynamics for Engineers. Ewinc. 


328 6a net. 


The Steam-Engine and other Heat Engines. By Sir J. A. 


Ewinc. 3rd ed., revised and enlarged. 25s net. 
The Strength of Materials. By Sir J. A. Ewixc. and ed. 
208 net. 
The Mechanical Production of Cold. By Sir J. A. Ewine. 
and ed. 25s net. 
Examples in Heat and Heat Engines. By T. Peet. 55 net. 
By C. G. Lams. Part jl. 4s 6d. Part 


Alternating Currents. 
Il. 6s. 
Wireless Telegraphy and Telephony. By L. B. Turner. 


20s net. 


Examples in Applied Mechanics and Elementary 
Taeory.of Structures. By Cuar.estE. INGiis. 4s net. 


PHYSICS 
Examples in Applied Electricity. By/C. G. Lams. 


Notes on Magnetism for the use of Students of Electri- 
cal Engineering. By C. G. Lams. 6s net. 


The Theory of Electricity. By G. H. Livens. 


A Treatise on Electricity. By F. B. Pippuck. 
preparation. ] 


35 6d net. 


36s net. 

[New edition in 

Exercises in Practical Physics. 
LeEs. 4th ed., revised. gs net. 

Electricity and Magnetism. 

The Electron Theory of Matter. 


ed. 215 net. 


By Sir A. ScuusTer and C. H. 


3y Sir R. T. GLazeproox. 8s 6d. 
By O. W. Ricuarpson. and 


Experimental Elasticity. By G. F. C. Searte. 8s net. 

The Theory of Experimental Electricity. By W. C. D. 
WHETHAM. 3rded. 12s 6d net. 

The Theory of Spectra and Atomic Constitution. By N. 
BOHK. 78 6d net. 

Physics. The Elements. By N. R. Campse.v. 4os net. 

Modern Electrical Theory. (Physical Series.) By N. R. 
Cawrsett. e2nd_ed. 20s net. SERIES SPECTRA. Supple- 
mentary Chapter XV. 10s 6d net. RELATIVITY. Supplement: ary 
Chapter XVI. 7s 6d net. THE STRUCTURE OF TH 
ATOM. Supplementary Chapter XVII. ros net. 


Fetter Lane 


The CAMBRIDGE University Press 


MATHEMATICS 
A Course of Pure Mathematics. By G. H. Harpy. 
155 net. 
The Theory of Functions of a Real Variable and the 
Theory of Fourier’s Series. W. Hopson. ed 
in2vols. Voll. 45s net. Vol II. in preparation. 


3rd ed. 


A Course of Modern Analysis. By E. T. Wuirraker and G. N, 


Watson. 3rded. 4os net. 

Theory of Functions of a Complex Variable. By A. R. 
ForsyruH. 3rd ed. 35s net. 

The Absolute Relations of Time and Space. By A. A. 
Ross. 58 net. 


Space, Time and Gravitation. By A. S. Eppincron, 
The Mathematical Theory of Relativity. 


TON. 2nd ed. 20s net. 


158 net. 


By A. S. Eppinc- 


The Principle of Relativity, with applications to Phy- 
sical Science. By A. N. WuitrEHEApD. tos 6d net. 


The Dynamical Theory of Gases. By J. H. Jeans. 


30s net. 


The Mathematical Theory of Electricity and Magnetism. 
By J. H. Jeans. 4gthed. ars net. 


Elements of the Mathematical Theory of Electricity and 


3rd ed. 


Magnetism. By Sir J. J. THomson. sthed. 255 net. 
Dynamics. By Horace Lams. 2nd ed. 12s 6d net. 
Hydrodynamics. Py Horace Lamp. sthed. 45s net. 

Higher Mechanics. Py Horace Lams. 27s 6d net. 

Theoretical Mechanics. By A. E. H. Love. 3rd ed. 305 net. 

Mechanics. : By J. Cox. 12s 6d net. 

Statics. Including Hydrostatics and the Elements of 
the Theory of Elasticity. Horace LAmn. net. 

Statics, A Treatise on Analytical. By E. J. Rovrn. end ed. 

Voll. 17s 6d net. Volll. 16s net. 

A Treatise on Plane Trigonometry. By E. W. Hosson. 
5th ed., revised and enlarged. es net., 
Elementary Dynamics. By J. W. Lanpon. 8s 6d. 


The Principles of Geometry. 


net each. 


By H. F. Bakrr. 3 vols. 15 


A Treatise on the Theory of 5 eens Currents. By 
2 vols. 2nd ed. net each. 


An Elementary Course of Infinitesimal Calculus. by 
H. Lams. 3rd ed. reprinted. 20s net. 


ASTRONOMY 


— of Cosmogony and Stellar Dynamics. 
JEANS.% 245 net. 


By J. H. 


Some Problems of Geodynamics. By A. E. H. Love. 
20S net. 
The Earth. Its Origin, History and Physical Constitution. By 
H. JEFFREYS. 16s net. ; 
NATUR: AL SCIENCE 
The Domain of. Natural Science. By E.W. Hopson. 21s net. 


London, E.C.4 
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SECOND-HAND MICROSCOPICAL AP- 
free on request. —OGitvy & Co,, 18 


“THE MICROSCOPE,” by Conrad Beck. 
Part 1. A Simple Handbook, 2s. 6d. Post =" as. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s. R. & J. Beck, Ltd., 
68 Cornhill, London, E. 6.3. 


DULAU & CO. LTD. 


Have a large and constantly changing Stock of 


NATURAL HISTORY BOOKS 
both New and Second-hand 
requent intervals. No. 114 on Conchology, Moll 


34-36 MARCARET STREET, CAVENDISH Square, LONDON, W.1. 
Established 1792. Libraries Purchased. 


THE TWO GREAT BOOKS ON BRITISH BIRDS 


GOULD (John). The Birds of Great Britain. 5 vols. —_ aa coloured 
plates. In the 25 original parts ; £28 net. 


LILFORD (Lord). The Birds of the British rney First Edition. 7 vols. 
Royal 8vo. 421 coloured plates by Thorburn, vaeenmed etc. Half 
polished red morocco ‘ £60 net. 


WHELDON & WESLEY, LTD. 
2, 3, & 4 ARTHUR STREET, NEW OXFORD STREET, LONDON, W.C.2 


OLD PLATINUM, COLD, 


Dental Alloy, Scrap, Vec., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772. 
Fine Jewels or Plate also purchased or valued. 


HAWKSLEY & SONS 


SPENCER LENS CO. 


Microscopes, Microtomes 
and Drawing Apparatus 


J. JAQUET 


Polygraphs, Time Markers 
and Recording Instruments 


ANTHROPOMETRIC INSTRUMENTS 
by Hawksley and others 


SECOND-HAND APPARATUS 
ZEISS DIPPING REFRACTOMETER 


£12 


83 WIGMORE STREET, LONDON, W.1 


B.D.H. 
COMPARATOR CASE 


This outfit has been 
designed in order to 
provide for the safe 
storage of filled buffer 
tubes, and a Com- 
parator in which to 
use them. 

A Price List of the 
B.D.H. Indicators 
through a Py range 
from —0-2 to 13-0, also 
the B.D.H. Chart of 
Hydrogen lon Concentration Data, and a 
full description of the B.D.H. Comparator 
Case, will be supplied on request. 


THE BRITISH DRUG HOUSES, Ltp. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.i. 


X-Ray Apparatus 


Which ensures maximum accuracy 
in physical and industrial research 


The physical and industrial applications of X-Ray 
practice demand apparatus of the utmost accuracy and 
reliability. 

For many years the name of Watson & Sons, Ltd., 
has had a world-wide reputation for apparatus of this 
kind, and the physicist who uses equipment bearing 
our name is assured of the most consistently satis- 
factory service. 

There is this to be said about every piece of 
apparatus which leaves our works: first, that it is the 
result of the most careful thought and long experience ; 
second, that it is as perfect as the best materials and 
the best available technical skill can make it; third, 
that it has been exhaustively tested by experts before 
being passed for sale, 


All our apparatus exhibits the 
loving care of the master craftsman. 


WATSON & SONS 
(ELECTRO-MEDICAL) LTD. 
SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 


Telephone : Regent 1227. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


SETS OF STANDARD THERMOMETERS 
divided to }° and 3° 
With National Physical Laboratory Certificates. 


17 


12 Is. 


High Temperature Thermometers. 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
ge See Editorial Notice, NATURE, April 21, 1923, page 545. 


{om 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN L®- 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1I. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 


Brass or Steel Protecting Sheaths. 


s|° Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 
“iN As a guarantee that our Thermometers, etc., are British made, they are all marked “ BRITGLA” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 
*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 
‘a Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
*3 
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With 110 Full Page and other Illustrations. 258. net. J ES SWIFT a SON L™. 
AN INTRODUCTION MAKERS OF THE HIGHEST GRADE 


MICROSCOPES AND ACCESSORIES, 


TO THE STUDY OF RECENT CORALS | | contractors to att Scientife Departments of H.M. Government 


NEW SERIES OF 


By SYDNEY J. HICKSON, 
Professor of Zoology in the University of Manchester, 66 TELAUGIC 99 OCULARS 


The book is beautifully made and the illustrations are extraordinarily fine 
. .. the photography is very excellent indeed. The book is one which Giving increased Diameter and Flatness of Field, 
many naturalists and teachers have long desired and it should have a wide increased Brilliancy of Image, increased Distance 
circle of readers.—J. J. in The Manchester Guardian. of Eyepoint. 
xX 7-5 x 10 x 15 xX 20 xX 25 
Demy 8vo. 300 pp., with 34 Text Figures and [lustrations. Price £2: 5s. each. Full particulars on request. 
20s. 17. UNIVERSITY OPTICAL WORKS, 
THE 81 TOTTENHAM COURT RD., LONDON, wW.1. 
Bins SCIENTIFIC APPLIANCES 
By ROBERT A. WARDLE, M.Sc., DALE & HOLLINS 
Lecturer in Economic Zoology, the Victoria University of Manchester , Electrical, Magnetic, Optical Materials an 
AND Motors, Insulated Wires, Batteries, Relays, 
Parts and Fittimgs, Crystals, Valves, "Phones, Condensers, New 
PHILIP BUCKLE, M.Sc. Duros Accumuiators, do not wear out, Electric Clocks, many 
Late Lecturer in Agricultural Zoology, the University of Durham. new articles. New List free. 
Lenses, Prisms, Mirrors, and Artists’ Materials and 
“Messrs. Wardle and Buckle have rendered a distinct service in provid- | Dpawing Instruments. Large stock of good Second-hand 


ing an excellent résumé of the present-day position with regard to insect Electrical and Scientific Instruments. Full Illustrated List 
control. The volume should appeal to economic entomologists since it 6d. post free. See our showroom and windows, or write us. In centre of 


covers the whole field of a subject which has not been previously surveyed London—Top of Kingsway. 
in so comprehensive a manner.” 
‘The authors are to be congratulated in presenting this compilation SCIENTIFIC APPLIANCES 11 & 29 SIOILIAN AVENUE, LONDON W.C.1. 
which covers a very wide field, in such an interesting and readable 
manner.” —Science Progress. 
‘ EMI NICAL B K 
AT THE UNIVERSITY PRESS, CHEMICAL AND TECHNIC COOKS 
: ; We have a large stock of Scientific and Technical Books and 
23 LIME GROVE, OXFORD ROAD, MANCHESTER. journals in al! Departments—both new and second hand, and are able 
. : to give the best terms. Send a postcard for catalogues. 
LONGMANS, GREEN & COMPANY. 
WILLIAM BRYCE, Scientific Bookseller, 
CRNOSTE » LOD » E.C.4, 
NEW YORK, TORONTO, BOMBAY, CALCUTTA, MADRAS. 54 and 54a Lothian Street, Edinburgh. 


MACMILLAN’S NEW & RECENT BOOKS. 


SECOND EDITION ENLARGED. JUST PUBLISHED. 


THE THEORY OF RELATIVITY. By L. SILBERSTEIN, Ph.D., late Lecturer in Natural 


Philosophy at the University of Rome, Mathematical Physicist, Eastman Researci Laboratory, 
Rochester, N.Y. 


SECOND EDITION THOROUGHLY REVISED. 


A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS TO 


PHYSICS. sy ANDREW GRAY, F.R.S., and G. B. MATHEWS, F.R.S. Second Edition 
prepared violates GRAY and T. M. MACROBERT, D.Sc. 8vo. 36s. net. 


"SECOND EDITION, COMPLETELY REVISED. 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES AND 


INTEGRALS. by H. Ss. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), F.R.S.E. Second’ 
Edition, completely revised. 8vo. 30s. net. 


A TREATISE ON THE INTEGRAL CALCULUS. with Applications, Examples and 
Problems. By JOSEPH EDWARDS, M.A., Principal of Queen’s College, London. 2 Vols. 8vo. 
Vol. I. 50s. net. Vol. II. 50s. net. 


THE ELEMENTS OF CO-ORDINATE GEOMETRY. bys... LONEY, M.A. Crown 
S8vo. Complete. (Parts I. and II.) 12s. Just published. Part I. Cartesian Co-ordinates. 7s, 
Key, 10s, net. Part II]. Trilinear Co-ordinates, etc. 6s. Key, 7s. 6d. net, Just published. 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2. 
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W. & R. BALSTON, LT. 


Hoh. FILTERPAPERS MAIDSTONE, KENT. 


Ordinary Grades. Filter Cones. Diffusion Shells. 

‘* Ashless’’ Qualities. Fat-Free Strips for Milk Analysis. Folded Filters. 
Absorption Blocks. Extraction Thimbles. Unsensitised Strips. 
Filter ‘‘ Hats.’’ Black Filter Papers. Etc., etc. 


WHATMAN FILTER “HATS.” 


Cone shaped, recommended for use 
where extreme rapidity is desired. 


Descriptive Booklet, Price List and Samples on application. 


Obtainable from all Laboratory 
Furnishers, in sealed packages 


IN CASE OF DIFFICULTY IN OBTAINING SUPPLIES OR SAMPLES 
Write the Sole Sales Representatives: 


H. REEVE ANGEL & CO., LTD., 
9 Bridewell Place, LONDON, E.C.4. 


The FLETCHER TROLLEY 


provides a variety of useful 
experiments for the 


Mechanical 
Laboratory. 


G. CUSSONS 


The Technical Works, 
Lower Broughton, 
MANCHESTER. 
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MACMILLAN’S NEW AND RECENT BOOKS. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. . 
A LONG LIFE’S WORK: An Autobiography. By Sir ARCHIBALD GEIKIE, O.M., 


K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait.- 8vo. 18s. net. 


ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. py 
W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. 
. Third Edition, With 370 Illustrations ; pp. xxxvi, 697. 8vo. 265s. net. 


A DICTIONARY OF APPLIED PHYSICS. Edited by sm RICHARD GLAZEBROOK, | 
K.C.B., D.Sc., F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3: 3s. net each. The set of 
five volumes, £14: 14s. net, 


Vol. I. MECHANICS—ENGINEERING—HEAT. Vol. IV. LIGHT, SOUND, and RADIO- 
» ELECTRICITY. LOGY. 
» lll. METEOROLOGY, METROLOGY, and » V. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


*,* Full descriptive Prospectus post free on application, 


EVERYDAY PHYSICS. by H. £. HADLEY, B.Sc, Associate of the Royal College of Science, |} 
London, Principal of the School of Science, Kidderminster. Illustrated. Crown 8vo. 6s. 6d. 
[Nov. 11. 


THIRD EDITION. JUST PUBLISHED. 
PRACTICAL ORGANIC CHEMISTRY. by juLius 8. COHEN, PhD, BSc, ERS, |] 
Professor of Organic Chemistry, The University, Leeds, Illustrated. Third Edition. Crown 8vo. 

6s. 6d. 


A TREATISE ON INORGANIC CHEMISTRY. sy siz H. E. ROSCOE, F.RS,, and 
C.SCHORLEMMER, F.R.S. Vol. 1. THE NON-METALLIC ELEMENTS. Fifth Edition, 
completely revised by DR. J. C. CAIN. 30s. net. Vol II. THE METALS. Sixth Edition, 
completely revised by B. MOUAT JONES, D.S.O., M.A, and Others. In two Parts. 8vo. 
50s. net. 


FINANCIAL REFORM. by HENRY HIGGS, CB. 8vo. 6s. net. 
THE SCIENCE OF PUBLIC FINANCE. By G. FINDLAY SHIRRAS, formerly Pro- 


fessor of Economics, Dacca College, and Reader in Indian Finance, University of Calcutta; Author 
of “Indian Finance and Banking.” 8vo, 21s, net. 


SIXTH EDITION. JUsT PUBLISHED. 


ABC OF THE FOREIGN EXCHANGES. a Practical Guide. By GEORGE CLARE. 


Sixth Edition. Revised, with additions, by NORMAN CRUMP. Crown 8vo. 4s. 6d. net. | 


PART II. AND COMPLETE. JUST PUBLISHED. 


A SHORTER SCHOOL GEOMETRY. By H.S. HALL, M.A,, and F. H. STEVENS, 


M.A. Crown 8vo, Part I., 2s. 6d. Part II., 2s. 6d. Complete, 4s. 6d. 


A TEXTBOOK OF GENERAL BOTANY. by GILBERT M. SMITH, JAMES B. 
OVERTON, EDWARD M. GILBERT, ROLLIN H. DENNISTON, GEORGE S. BRYAN, and 
CHARLES E. ALLEN, of the Department of Botany of the University of Wisconsin, Illustrated. 

8vo. 16s, net. 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2, 
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Bargains in Government Surplus Stores 


12-INGH SPARK HEAVY DISGHARCE INDUCTION COILS 


Every one of these Coils 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


They are further guaran- 
Exclusive of Meter. 


teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Milliamperemeter £3 extra. 


To avoid disappointment send 
your orders early. Only a 
limited number can be sup- 
| plied. 


Specification. — 12-inch 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 


Pillars, Heavily Insulated, Bi A UNIQUE 
and fitted in Solid Polished J OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- FoR 

tion. Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 


peparrmenr THE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


Little 
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Eastman CASELLA’S 


Commercial Film for THERMOGRAPH 
Photomicrography 


Where contrast is required in 
the photography of diatoms, fibres 
or unstained sections, Eastman 
Commercial Film should be used. 
It has exceedingly fine grain 
and a steep scale of gradation. 


For full particulars £7:10:0 


apply to C. F. CASELLA & CO. LTD. 


ee 49 & 50 Parliament Street 
Kodak Ltd. (Wratten Division), |. LONDON, S.W.t 


Kingsway, London, W.C. 2 


645126 cm. 


SMITH’S 
DIFFERENCE BRIDGE 


In this Bridge, the design of which is due 
to Mr. F. E. Smith, the connections are 
so arranged that the resistance of the 
a is easily eliminated. A series of 
shunted coils is arranged on three decade 
dials, divided to 0-001, 0-0001 and INSTRUMENT CO [PP 
0-00001 ohm respectively. The cali- 


bration is permanent and readings can bee ow Head Office « 45.GROSVENOR PLACE 
be taken to a high degree of accuracy. 43 CAMBRIDGE Sdwennte “LONDON, S.W.L. 
Further particulars in Booklet No. III-N, AMERICAN_COMPANY : 


sent free on request. Cambridge Instrument Co., Inc., Grand Central Terminal, New York. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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J. & A. GHURGHILL 


42 Illustrations, 12s. 6d. net. Postage 6d. 


PREGL’S QUANTITATIVE ORGANIC MICROANALYSIS 
Translated by E. FYLEMAN, B.Sc., Ph.D., F.I.C. 
“The need for micro-analysis has become urgent, and the volume will be welcomed. . . . It is the only account of micro-analytical 
methods published in English.”—-7he Lancet. 
Twelfth Edition. 10s. 6d. net. Postage 6d. 


NEW EDITION—LUCAS’S BOOK OF RECEIPTS 


Veterinary, Pharmaceutical, Photographic, Domestic, including Examination of Urine, Milk, Potable Waters, Sputum, etc. 
by E. W. LUCAS, C.B.E., F.LC., F.C.S., and H. B. STEVENS, O:B.E., F.LC., F.CS. 


TWO NEW ELEMENTARY BOOKS 


10s. 6d. net. Postage od. 288 Illus. In One Volume. 10s. 6d. net. Postage gd. 
QUALITATIVE AND VOLUMETRIC STEAD’S PHYSICS 
CHEMICAL ANALYSIS By G. STEAD, M.A. Camb., Reader in Physics, 
By W. CALDWELL, Prof. of Chem., R.C.S.I._ Introduc- Guy’s Hosp. Med. School. 
tion by C. S. Ginson, Prof. Chem., Guy’s Med. Sch. Also in Three Parts. 48. net each. 


Just Ready. Fourth Edition. 18s. net. Postage gd. 


PLANT ANATOMY AND MICRO-TECHNIC 


By W. CHASE STEVENS, Professor of Botany, University of Kansas. 


NEW EDITION—VOLUMES I. AND II., ALLEN’S ANALYSIS 
Edited by S. S. SADTLER, E. C. LATHROP, and C. A. MITCHELL. 30s. net each. Postage 9d. 


VOL. I. Conrents.—Alcohols, Malt and Malt Liquors, Wines and Potable Spirits, Yeast, Neutral Alcohol 
Derivatives, Sugars, Starch and its Isomerides, Paper and Pulp Testing, Aliphatic Acids. 
VOL. Il. Conrents.—Fixed Oils, Fats and Waxes, Butter Fat, Lard, Linseed Oil, Higher Fatty Acids, Soaps, 
Glycerin, Woo!-Fat. Wool-Grease, Suint, Degras, and Sterol Alcohols. 


Third Edition. 200 Illustrations. 21s. net. Postage od. TOGNOLI’S REAGENTS AND REACTIONS. [Trans- 
Revised and Enlarged by 25 Eminent Contributors. | lated by C. A. MITCHELL, M.A., F.L.C. 78. 6d. net. Post. 3d. 
SPEAR’S JUNIOR INORGANIC CHEMISTRY. o2 

MICROBIOLOGY | Illustrations. 68. 6d. net. Postage 6d. Also separately. Part 


A Text-book of Micro-Organisms : General and Applied. I.—Ur to Atomic THeory. With 46 Illustrations. 38. 6d. net. 
Ed. by E. C. MARSHALL, Prof. Microbiol. Mass. Agric. Coll. | Postage 3d. 


55 IHustrations. 7s. 6d. net. Postage 4d. 


CROWTHER’S PRINCIPLES OF RADIOGRAPHY 
Third Edition. 32 Illustrations. 7s. 6d. net. Postage 4d. 
CROWTHER’S MOLECULAR PHYSICS 


New Edition, the 11th. 120 Illustrations. 35s. net. Postage gd. 


SUTTON’S VOLUMETRIC ANALYSIS 


Revised throughout with numerous additions by W. LINCOLNE SUTTON, F.I.C., Public Analyst for the Counties 
of Norfolk, Suffolk, Norwich, Ipswich, etc., and ALFRED E. JOHNSON, B.Sc. Lond., F.I.C., A.R.C.Sc.L., 
Additional Public Analyst for the County of Stafford and the Borough of Wolverhampton, etc. 


HATSCHEK ON COLLOIDS 


20 Illustrations. 7s. 6d. net. VPostage 3d. 4th EDITION. 20 Illustrations. 7s. 6d. net. Postage 3d. 
LABORATORY MANUAL OF INTRODUCTION TO THE CHEMISTRY 
ELEMENTARY COLLOID CHEMISTRY. AND PHYSICS OF COLLOIDS. 


Eighth Edition. 6 Colour Plates. 197 Text-figures. 24s. net. Postage gd. 
HAWK’S PRACTICAL PHYSIOLOGICAL CHEMISTRY 


1350 Illustrations. 17s. 6d. net. Postage gd. 


SMALL’S TEXT-BOOK OF BOTANY. 


““The book contains much useful information. . . . Will prove very useful for general reference by the more advanced student, who will 
find in it much stimulating reading.”"—Pharmaceutical Journal. 


119 Illustrations. 21s. net. Postage 7d. 


BRODETSKY’S MECHANICAL PRINCIPLES OF THE AEROPLANE 


“* Must take its place as one of the most serious and valuable text-books yet published towards establishing a rational theory of the Aero- 
plane.” — Science Hrogress. 


Second Edition. 8 Plates. 288. net. Postage gil. 
THE PLANT ALKALOIDS 


By T. A. HENRY, D.Sc., Director, Wellcome Chemical Research Laboratories. 
‘* A really comprehensive work. . . . A work of reference that is thoroughly up-to-date and a; trustworthy in its information as it is 
possible for such a work to be.”—Nature. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street, W.1. 
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RELAYS 


FOR 
TEMPERATURE CONTROL 


MAX. CONi ROL CAPACILY, 200 V. 10 AMPS. 
Price - - £8:10:0 


REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within y'5° Cent. 


BAILY, GRUNDY & BARRETT LTD. 


2 St. Mary’s Pessage 


CAMBRIDGE 
Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 


THE 
“LORD BURY” 


Telescope 


Supplied in large numbers 
for use by Travellers 
and Sportsmen. 
Fitted with pancratic tube 
varying the power from 
25 to 35 diameters. 
Size closed, 10” ; 
extended, 31”. 


Telescope, 


Will make out wild fowl at 
16 miles, will discern a 
flagstaff at 22 miles, and 
name of lightship at 
10 miles. 


in bronzed brass, 
and fitted in Leather 
Sling Case (weight of 
telescope 2lb. 30z.), 


£7 7 O 


POST FREE 
on receipt of Remittance. 


J. H. STEWARD, Lro., 


Opticians and Scientific Instrument Makers 
to the British and Foreign G 


406 and 457 STRAND, 
LONDON, W.C.2. 


Established 1852. 


Ilustrated 
Catalogue 

post 
free. 


HARLING’S “BRITISH EMPIRE" 
MODERN DRAWING INSTRUMENTS 


Menufactured throughout in our London, Factory. 


Prices from | 
| 19s. per Set | 


B.E. 1!4.—Wattet Case, con- 


taining: Set of New Portable 
Beam Compasses with Duralu- 
min Beam in three 1o-in. sec- 
tions ; Hair Spring Divider ; Bow 
Pen; Bow Pencil; Spring Bows, 
centre screw adjustment, Ink, 
Pencil and Divider; Drawing 
Pen; Drawing Pen, jointed ; 
pricker, case of leads, two spare 
needles, key, and horn centre. 


£510 0 


| 
= 


All the Steel Parts in this Set 
are Rustless. 


The above Set has been sup- 
plied, under specification, to 
King’s College, London. 


5b (Revised edition of 5a).—Highest Grade Standard ‘’ British Empire’’ Drawing Instruments. 
CATALOGUES f 6a—*’ Technical School Series of Standard British Empire Instruments. \ Post te TURE 
\ 8a— Drawing Scales and Poards, T and Set-Squares, Slide Rules, Eidographs, Pantographs, etc. J P 
See editorial notice, NATURE, August 9, page 203. 


W. H. HARLING, 117 MOORGATE, LONDON, E.C.z2. 


Established 1851. Contractor to the Admiralty, War Office, Council of India, Crown Agents for the Colonies, etc. Factory : Grosvenor Works, Clapton, E.5. 
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Hair Hygrometers 


showing directly the 
PERCENTAGE of MOISTURE 


in the room or other position where placed 
HE instruments are strongly made, ae 
and mounted in stout polished and 4 — 

lacquered brass cases, with 5-inch engraved Y 

and silvered metal dials which give a very | nar, Coes 

open range, allowing the variations in | 

humidity to be easily observed. 


The action is by the contraction or expan- 
sion of a strand of 50 specially treated 
human hairs, which alters in length accord- 
ing to the percentage of moisture in the 
atmosphere. 


This movement is conveyed by simple 
mechanism to a pulley on which the in- 
dicating hand is fixed. 


Each instrument is tested against Standard 
Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. 


A small adjusting screw is provided so 
that at any time the hand can (if required) 
be set to a standard. 


No, 1 No. 2 


| 
GUARANTEED ACCURATE | 


PRICES 


No. 1 Pattern, for hanging in a _ room, 
complete £2:2:0 


No. 2 Pattern, for fixing to wall, with bracket, 
12-inch stem, complete £2:15:0 


No. 3 Pattern, for passing through a door 
or wall, to show humidity of room with- 
out opening the door, 12-inch stem, 


complete £2:15:0 
SAFE DELIVERY FREE 


illustrated Descriptive List of above and other patterns of Hygrometers, Hygrographs and Thermographs, 
post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LI: 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Telephone: Holborn 1981] Amy instrument sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the United Kingdom. 


“El 
HAIR METER, 


U3 
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Max Kohl A.G. 


Chemnitz (Germany) 
Manufacturers of 
Physical Apparatus 


Laboratory Furniture 
Induction Coils Oil Air Pumps 
Experimental Switchboards 


Projection Apparatus 


Interference Apparatus after Classen for demonstrating 
the interference phenomena before a large audience. 


Special Lists on request 


GLEW’S SCINTILLOSCOPE 


(PATENT) 

HOWS a magnificent scintil- 
lations, showers of sparks, direct from the 
mineral Pitchblende, Radium, Polonium, 

Uranium, Thorium, or any radio-active substance, 
even an Incandescent Gas Mantle contains sufficient 
M& Thorium to excite the very sensitive screen of the 
#4 Scintilloscope, which is far more sensitive than 

the Spinthariscope. The Scintilloscope rivals 
the most delicate Electroscope as a detector of 
Alpha rays. 


The eye sees an inexhaustible shower of stars of white light, giving a very 
realistic idea of the ceaseless activity of these marvellous substances which 
are producing the terrific bombardment causing this beautiful display. 


GLEW’S SCINTILLOSCOPE, Superior Lens, with Extra-sensitive 
Radium and Pitchblende Screens, giving brilliant effects. Complete, 7/6. 
Post free, U.K. Foreign Postage extra, weight 2 ounces. 


Pieces of Pitchblende mineral, ground flat and polished, with Sensitive 
Screen attached, for use in Scintilloscope or with any strong pocket 
magnifier, from 7/6 each, according to size. 


F. HARRISON CLEW (Parenree), 156 CLAPHAM RoapD, LONDON, S.W.9. 


DISTILLED WATER 


Brown's Stills are perfectly auto- 
matic. Can be run night and day 
without attention. Patented in U.K. 
and Continental Countries. Extra- 
ordinarily efficient and economical. 
Made for gas, steam, oil, or coke-fire 
heating. 

Full particulars and prices free on application 


BROWN & SON 
ALEMBIC WORKS 
WEDMORE ST., HOLLOWAY, 
LONDON, N.19. 


MICROSCOPES 


for all requirements 
Also 


MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, COLORI- 
METERS, H/EMOGLOBINOMETERS, Etc. 


Full particulars on application. 


Bausch & lomb (ptical @.|td. 


Contractors to British, Indian, Colonial and Foreign Governments. 


oO 37-38 HATTON GARDEN, 


LONDON, 


Our instruments may be obtained through all Dealers, 


FFS MODEL 
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— 
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ff Chances Resistance 


Laboratory Glassware 


The reputation enjoyed by Chance Brothers & Co. Ltd., as the largest manufacturers 
of Optical and Scientific glass in the United Kingdom, is alone sufficient guarantee of 
the QUALITY of Chance’s Resistance Laboratory Glassware. 

This fact is conclusively proved in the National Physical Laboratory Report, which 
describes how Chance’s Resistance Laboratory Glassware successfully emerged from 
exacting tests for heat resistance and chemical action. We will gladly send copy of 
that Report on receipt of request. 


NOTE.—Chance’s Glassware is obtainable from any 
Wholesale Dealer, but if any difficulty is experienced, 
please write us direct. 


CHANCE BROTHERS & CO. LTD. 
Glass Works, Smethwick, Birmingham 


eitz 
MICROTOMES 


for all classes of work 
SLEDGE, MINOT, FREEZING AND HAND TYPES 
LARGE SLEDGE MICROTOME (illustrated), with 


inclined plane feeding mechanism for sections 1-20 », 

knife track 32 cms. Price, with adjustable object clamp, 

knife holder, and 16 cms. Jung pattern knife £20 12 6 
Catalogue 48 F post free. 


MICROSCOPES AND ACCESSORIES—PHOTOMICROGRAPHIC APPARATUS—DISSECTING 
STANDS, STAGES, AND LENSES—MICRO-PROJECTION APPARATUS — HA:MACYTO- 
METERS — MICROSCOPE LAMPS — EPIDIASCOPES — PRISMATIC BINOCULARS, ETC. 


Catalogues and particulars post free. 


OGILVY & CO. 


(British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 


Optical and Mechanical Repairs to any make of Microscopical Apparatus promptly and 
efficiently executed in our well-equipped London workshops under expert supervision. 


= i. 
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MACMILLAN’S NEW AND RECENT BOOKS. 


AUTOBIOGRAPHY OF SIR ARCHIBALD GEIKIE. 


A LONG LIFE’S WORK: an Autobiography. By SiR ARCHIBALD GEIKIE, O.M., 
K.C.B., D.C.L., Se.D., etc. With Photogravure Portrait. 8vo. 18s. net. 


ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. py 
W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. 
Third Edition, With 370 Illustrations ; pp. xxxvi, 697. 8vo. 25s. net. 


THIRD EDITION. 


COMMUN ITY. A Sociological Study. Being an Attempt to set out the Nature and Fundamental 
Laws of Social Life. By R. M. MACIVER, D.Phil. Third Edition. 8vo. 15s, net. 


SECOND EDITION ENLARGED. 


THE THEORY OF RELATIVITY. By L. sILBERSTEIN, Ph.D., late Lecturer in Natural 


Philosophy at the University of Rome, Mathematical Physicist, Eastman Research Laboratory, 
Rochester, N.Y. Second Edition, Enlarged. 8vo. 25s. net. 


EVERYDAY PHYSICS. By H. E. HADLEY, B.Sc., Associate of the Royal College of Science, 
London. Principal of the School of Science, Kidderminster. Illustrated. Crown 8vo. 6s. 6d. 


THIRD EDITION. JUST PUBLISHED. 


PRACTICAL ORGANIC CHEMISTRY. sy juLius B. COHEN, PhD, BSc, F.RS, 


Professor of Organic Chemistry, The University, Leeds. Illustrated. Third Edition. Crown 8vo. 
6s. 6d. 


A TREATISE ON INORGANIC CHEMISTRY. sy sie H. E. ROSCOE, F.RS,, and 
C.SCHORLEMMER, F.R.S. Vol. I. THE NON-METALLIC ELEMENTS. Fifth Edition, 
completely revised by DR. J. C. CAIN. 30s. net. Vol. II. THE METALS. Sixth Edition, 
completely revised by B. MOUAT JONES, D.S.O., M.A. and Others. In two Parts. 8vo. 
50s. net. 


FINANCIAL REFORM. by HENRY HIGGS, CB. 8vo. 6s. net. 
THE STATE THEORY OF MONEY. by GEORG FRIEDRICH KNAPP. Abridged 


Edition. Translated by H. M. LUCAS and J. BONAR. 8vo. tos. 6d. net. 


THE SCIENCE OF PUBLIC FINANCE. By G. FINDLAY SHIRRAS, formerly Pro- 


fessor of Economics, Dacca College, and Reader in Indian Finance, University of Calcutta; Author 
of “Indian Finance and Banking.” $8vo, net. 
SIXTH EDITION. 


ABC OF THE FOREIGN EXCHANGES. a Practical Guide. By GEORGE CLARE. 


Sixth Edition. Revised, with additions, by NORMAN CRUMP. Crown 8vo. 4s. 6d. net. 


SECOND EDITION. 
THE CONTINENT OF EUROPE. By LIONEL W. LYDE, M.A, F.R.G.S, Professor of 
Economic Geography in the University of London. Second Edition. With Maps and Illustrations. 
8vo, 10s, net. 


Macmillan’s Illustrated Catalogue of Books suttable for Presentation post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2. 


SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOCY. POLLENS, 


Recently published. Part Il: Mathematics (pp. 128). Part 


Microscope slides, mounted by W. G Royal-Dawson. Over 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 


lll: Astronomy, Geodesy, Chronology, Horology, and Dialling | 29° varieties. Lists free. Agents, H. R. Dawson & Co. 
p. 112). Part IV: Physics, Letters A-R (pp. 112) Just | (Dept. M.), 45 Queen Street, Hull. 
published: Part V: Physics, Letters S-Z, and Supplement 


(pp. 56). In preparation: Part VI: Meteorology, Physical Geo- ‘ 
graphy, and Geology, including the Libraries of the late Profs. A list of the Por traits in the Scientific 
. G. Bo 


aney and Grenville A. J. Cole, F.R.S. Worthies Series will be sent free upon 


Messrs. Sotheran are always ready to buy libraries or smaller collections of ‘ p ‘ 
books on exact science, as well as sets of scientific periodicals. They invite application to the Publishers of 
correspondence in connexion with books rare and difficult to get. NATURE. 
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Vol. I. (1924) of the 


EXTRA PHARMACOPGIA 


1163 + xxxviii pp. 
By MARTINDALE and WESTCOTT 


is now ready, 27/6 net. Post free 28/- 


NEW CHEMICALS, DRUGS, AND METHODS OF TREATMENT 


The following are a few brief notes to give a mere outline of the additions :— 


ALKALOIDAL NOTES. This chapter contains some interesting observations regarding ‘t Activated ” Alkaloids, and in 
addition, the description of a series of Alkaloidal Periodides. 


ASPIRIN COMPOUNDS, include therapeutic notes upon various new halogen derivatives. 
BISMUTH, ORGANIC COMPOUNDS. The “‘ pros and cons” of these competitors to Mercurials, and their chemistry, 


are described in six pages. 

COLLOIDAL METALS. The chapter contains, as new, Colloidal Calcium, Colloidal Lead, also notes upon the Colloidal 
Gold treatment of neurasthenia, alcholism and the morphine habit. 

EMETIZ AND COMPOUNDS. Fifteen pages on new bodies in dysentery. 

ACCESSORY FOOD FACTORS. Practical hints for preparations to retain the factors unimpaired. 

CHAULMOOGRA PREPARATIONS. In the treatment of leprosy, tuberculosis, etc. 

INSULIN. Eight pages devoted to technique and clinical experience. 

NON-IONISABLE MERCURIALS. 

QUINIDINE AND CINCHONIDINE bodies in heart affections. 

VACCINES. ORGANOTHERAPY. INTRAVENOUS TREATMENT. 
DANGEROUS DRUGS’ ACTS INSTRUCTIONS. 


LONDON: H. K. LEWIS & CO. Ltd., 136 GOWER ST., LONDON, W.C.1. 


W. OTTWAY & Co. Ltd. ADLARD & SON & WEST NEWMAN 
(Established 1640) LIMITED 
Actual Makers of Astronomical! and Terrestrial Telescopes 


OTTWAY'S “SPOTTER” TELESCOPE Hoge SCIENCE & GENERAL PRINTERS 


Home and Export. 


&rS 23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


Fitted with 5 draw tubes. In Nickel Silver throughout, highly ’ 
polished. Length fully extended 15”, length closed 43”. Diameter INSECT COLLECTING. The Insect Hunter’s Com- 


of Object Glass 1”, magnification 20. Body covered in crocodile. | panion. By The Rev. JOSEPH GREENE. Revised and 
PRICE £2:0: 0 post free. | extended by AB. FARN, with an Appendix by L. N. 
Illustrated Leaflets sent on request. STANILAND. Sixth Edition. 1924. Price 3s. 60 
STANILAND. 924. rice 3S. » net., 
Orion Works, Ealing, London, W.5. | postage 3d. 144 pages. 


B-S Quartz Spectrographs 


Upon receipt of require- 
ments full particulars of 
the appropriate instrument 
will be forwarded together 


with aspecimen photograph. 
Polarimeter accessories 
always in stock. 


GA Vol | QF of the 
y,  . 
\ 
\ BELLINGHAM & STANLEY Ltd., 71 HORNSEY RISE, LONDON, N.19. JL 
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BLACKIE’S 
CHEMICAL BOOKS 


MANUALS OF PURE AND APPLIED 
CHEMISTRY. General Editor: R. 
CAVEN, D.Sc.(Lond.), F.1.C. 


THE STRUCTURE OF MATTER. By 
J. A. CRANSTON, D.Sc, A.I.C., Lecturer in 
Physical Chemistry, Royal Technical College, 
Glasgow. Large demy 8vo. xvi+196 pp. 
12s. 6d. net. 


CHEMICAL SYNTHESIS: Studies in the 


Investigation of Natural Organic Pro- 
ducts.- By Harry HEPworRTH, D.Sc.(Lond.), 
F.1.C., a member of the Research Statf of Nobel 
Industries, Ltd. Large demy 8vo, xx +244 pp. 
20s. net. 

COMPLEX SALTS. By WILLIAM THomas, 
B.A.(Cantab.), M.Sc.(Wales), Ph.D.(Aberdeen), 
A.1.C., Lecturer in Chemistry, University of 
Aberdeen. Large demy 8vo. xii+122 pp. 
10s. net. 


SYSTEMATIC QUALITATIVE ANALY- 
SIS. For Students of Inorganic Chemistry. 
By R. M. CAVEN, D.Sc.(Lond.), F.I.C., Pro- 
fessor of Inorganic and Analytical Chemistry in 
the Royal Technical College, Glasgow. Large 
crown 8vo. xii+240 pp. New edition, revised 
to date. 5s. net. 


METHUEN’S NEW SCIENCE BOOKS 


Just Published 
CRYSTALS AND THE FINE-STRUCTURE OF 


ATTER. By Dr. Friepricu RINNE, Professor of 
sot at the University of Leipzig. Translated 
by WALTER 5S. STIL"s, B.Sc. With 12 Portraits and 
203 Text figures. Demy 8vo. 10s. 6d. net. 


In this book Professor Rinne presents a comprehensive 
survey of the fine-structure of matter as elucidated by the study 
of crystals. The work should appeal especially to minera- 
logists, chemists and physicists. Throughout, the author’s 
treatment of his subject is original and illuminating. This 
translation is based on the latest German editions. 


THE ORIGIN OF CONTINENTS AND OCEANS. 
By Dr. A. WEGENER, Professor of Meteorology at the 
University of Hamburg. Translated by J. G. A. 
SKERL, M.Sc. With a Preface by Dr. J. W. EvANs, 
C.B.E., F.R.S. With 44 Illustrations. Demy 8vo. 

10s. 6d. net. 


This novel and important theory of the origin of the present 
continents and oceans is arousing great interest in the natural 
science world. The theory is based on new interpretations 
of already-observed facts bearing on the physical conditions 
of the crust of the earth. It accounts for many of the diffi- 
culties encountered by geologists, biologists, oceanographers, 
etc., in the pursuit of their respective sciences, men to whom 
a knowledge of the former distribution of land and sea is a 
necessity. 


METHUEN & CO., LTD. 
36 ESSEX STREET, LONDON, W.C.2 


A TEXTBOOK OF ORGANIC CHEMISTRY. By A. 
BERNTHSEN, Ph.D, New Edition (1922), revised by 
J. J. SupBorouGH, Ph.D., D.Sc., F.1I.C., Professor of 
Organic Chemistry in the Indian Institute of Science, 
Bangalore. 12s. 6d. net. 


PRACTICAL ORGANIC CHEMISTRY. By J. J. 
SupDBoRoOuUGH, Ph.D., D.Sc., F.1.C., and T. CAMPBELL 
JAMES, D.Sc., F.1.C., Lecturer in Chemistry, University 
College of Wales, Aberystwyth. 8s. net. 

A companion book to Sudborough’s edition of Bernthsen’s Organic 
hemistry. 


SYSTEMATIC INORGANIC CHEMISTRY. From 
the Standpoint of the Periodic Law. By R. M. 
CAVEN, D.Sc. (Lend.), F.I.C., Professor of Inorganic 
and Analytical Chemistry in the Royal Technical College, 
Glasgow, and G. D. LANDER, D.Sc. (St. And. and Lond. ), 
F.I.C. 9g, net. 


QUANTITATIVE CHEMICAL ANALYSIS and Inor- 
ganic Preparations. By R. M. CAVEN, D.Sc. (Lond.), 
F.1.C. IN Two Parts—Part I.: Preparation of 
Inorganic Salts, and Simple Exercises in Gravimetric 
and Volumetric Analysis. 3s. 6d. net. 


AN INTRODUCTION TO ANALYTICAL CHEMIS- 
TRY. By G. G. HENveERsoN, M.A., D.Sc., LL.D., 
Professor of Chemistry in the University of Glasgow, and 
M. A. PARKER, B.Sc., Professor of Chemistry in the 
University of Manitoba, Winnipeg. 65s. net. 


t Although the Calculator only measures (@ 
I 4 6” when closed—and can be carried in @ 
the pocket without fear of damage—the 
A scales are 66” long, and give results accur- 
4240] ate to four or five significant figures. 

Model N. is of the greatest use for dealing 
with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
‘if of their high degree of accuracy. 

Price 21s. (Post Free) 
Colonial Price 21s. 9d. (Post Free) 
Foreign Price 22s. (Post Free) 


Write for illustrated folder ‘‘H” 
Sole Manufactu 


LIMITED 
51 HOLBORN VIADUCT, LONDON €E.C.I. 


Catalogue of Advanced Scientific 
and Mathematical Books post free. 


BLACKIE & SON, LTD. 
50 OLD BAILEY, LONDON, E.C.4 
Glasgow, Bombay and Toronto. 


oD — GOLD, 


Dental Alloy, Scrap, a 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


17 & 18 PICCADILLY, LONDON, W.1. 
EST. 1772, 


Fine Jewels or Plate also purchased or valued. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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** Coolidge ”’ 


The tube which gives greatest 
certainty in X-Ray practice 


Wherever consistently perfect technique is being 
achieved in X-Ray practice, wherever knowledge is 
taking the place of guess work, wherever there is a 
satisfying certainty of procedure, there you will find - 
the “* Coolidge ” tube. 

The “Coolidge” tube makes success a matter of 
facts and figures. It gives the operator complete 
control over his results. It yields a measured quantity 
of rays of measured intensity. 

Moreover, it functions steadily and consistently for 
hours on end, unfailingly duplicating results whenever 
a given set of conditions are repeated. 

In physical and industrial X-Ray work, where 
accuracy is of the utmost importance, the Coolidge 
tube is indispensable for the greatest measure of success, 


Send for full particulars. 
All types in stock. 


WATSON & SONS 


(ELECTRO-MEDICAL) LTD. 
SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 
Telephone : Regent 1227. 


Telegrams : “ Skiagram, Wesicent, London.” 


JAMES SWIFT & SON LTD 


Makers of the highest grade 
Microscopes and Accessories. 
Contractors to all Scientific Departments of H.M. Govt. 


“PREMIER” MICROSCOPE 


This stand is pre-eminent before all 
others for perfection of design, finish 
and adjustment. It is without equal 
both for advanced visual research 
and for photo-micrography. 
“NATURE” says: One 
most perfect stands we have 


of the 
seen.” 


UNIVERSITY OPTICAL WORKS 
81 TOTTENHAM COURT ROAD, LONDON, W. 1 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


\ 
N 


APPARATUS FOR PHYSICAL RESEARCH 


Calibrated PIRANI GAUGES, for pressures from 0-0001 


to 0-1 mm. 

Calibrated IONISATION GAUGES, for pressures below 
0-001 mm. 

PHOTOELECTRIC CELLS (Na, K, Rb, in vacuo). 


Gas-filled incandescent LAMPS IN SILICA BULBS, 
giving radiation down to \2900. 


Inquiries to be sent to the Director 


RESEARCH LABORATORIES OF THE GENERAL 
ELECTRIC CO. LTD., WEMBLEY. 


THOS. 


00000000000 


SCIENTIFIC APPARATUS, MIRRORS, 
DENTAL, SURGICAL AND DRAWING INSTRUMENTS 


FIRTH & SONS, LTD., 


FIRTH STAINLESS STEEL 


Owing to its remarkable non-corrosive properties, is 
being used extensively (especially for service in 
Tropical Climates) in the manufacture of 


SHEFFIELD 
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Books Bought and Sold | 


| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will “be glad to 
receive offers of Complete Libraries, Sets of 
Journals, and Smaller Collections of Books, 
for which they are prepared to offer full 
current value and pay cash. 

‘I They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(mew and second-hand). Catalogue 224, Mathe- 
matical and Scientific books and publications of learned 
Societies. Post free on application. 

Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


BNQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


BROOKLYN BOTANIC GARDEN MEMOIRS 


VoLuME I. : 33 contributions by various authors on Genetics, 
Pathology, Mycology, Physiology, Ecology, Plant Geography, 
and Systematic Botany. Price, $3.50 plus postage. 

VoLuME II.: The Vegetation of Long Island. Parr I. 
The Vegetation of Montauk, etc. Pub. 1923. 108 pp. 
Price, $1.00. 


AMERICAN JOURNAL OF BOTANY 


Devoted to Ail Branches of Botanical Science. 


Established 1914. Monthly, except August and September. 
Official Publication of the Botanical Society of America. 

Subscription, $6 a year. Volumes I-11 complete, $79, post 
free. Single numbers, 75 cents. post free. Prices of odd 
volumes on request. Foreign postage, 40 cents. 


ECOLOGY 


Devoted to All Forms of Life in Relation to Environment.’ | 
Established 1920, Quarterly. 
Official Publication of the Ecological Society of America. 

Subscription, $4 a year. Back Volumes I.-V., $4.25 each, 
post free. Single numbers, $1.25 post free. Foreign postage, 


20 cents. 
GENETICS 


A Periodical Record of Investigations in Heredity and Variation, 
Established 1916. Bimonthly. 


Subscription, $6 a year. Single numbers, $1.25 post free. 
Back Volumes 7-9, $7 each. Foreign postage, 50 cents. 


Orders should be placed direct with 


The Secretary, Brooklyn Botanic Garden, 
BROOKLYN, N.Y., U.S.A. 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published. Part Il: Mathematics (pp. 128). Part 
ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(p. 112) Part IV: Physics, Letters A-R (pp. 112) Just 
published: Part V: Physics, Letters S-Z, and Supplement 
(pp. 56). In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and Geology, including the Libraries of the late Profs. 

onney and Grenville A. J. Cole, F.R.S. 


Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals. They invite 
correspondence in corinexion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PICCADILLY, W.1, LONDON. 
DULAU & CO. LTD. 


Have a large and constantly changing Stock of 
NATURAL HISTORY BOOKS 
both New and Second-hand 


Catalogues issued at frequent intervals. No. 114 on Conchology, Mollusca, 
inor classes, and Microscopy. Just issued. Gratis on application. 


34-36 MarcARET STREET, CAVENDISH SQuare, LONDON, W.1. 
Established 1792. Libraries Purchased. 


SCIENTIFIC BOOKS 


AND PERIODICALS 
Including the Publications of the Learned Societies, 


ON SALE BY 


WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2 
Classified Catalogues sent post free. Books Purchased. 


CHEMICAL AND TECHNICAL BOOKS 
We have a large stock of Scientific and Technical Books and 
journals in all Departments—both new and second hand, and are abl 
to give the best terms. Send a postcard for catalogues. 
WILLIAM BRYCE, Scientific Bookseller, 
54 and 54a Lothian Street, Edinburgh. 


Offers of Chemical Journals 


PARTS AND VOLUMES 
Journal of Chemical Society, Parts (unbound) for years 1890 to 
1923, complete, with indexes and annual reports. £3 
Annual Reports of the Chemical Society (bound), years 1904 


to 1g22. §/- each 
Journal of American Chemical Society, Monthly Parts (un- 
bound), years 1907, 1910, 1912, and 1913. 15/- a year 


Journal of the Society of Chemical Industry, Parts (un- 
bound). ‘The following years complete :—1889, 1909, 1910, 1912, 
1913, 1915, 1916, 1919, 1920, 1921, and 1922 10/6 a year 
Journal of the Society of Chemical Industry, Parts (unbound), 
1900 to 1923 complete, with indexes and lists of members. 18 
Berichte der Deutschen Chemischen Gesellschaft, Parts 
(unbound), 1883 to 1889 (a few parts missing). £3100 
Each set ts in good condition. 


W. & G. FOYLE, Lrp., hold a large stock of Back Numbers and 
Volumes of Periodicals, Journals, &c., of all kinds. Please state 
requirements, 


FOYLES, 121 GHARING GROSS ROAD, LONDON, W.C.2 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
&r(S 23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 


INSECT COLLECTING. The Insect Hunter’s Com- 
panion. By The Rev. JOSEPH GREENE. Revised and 
extended by AB. Farn, with an Appendix by L. N. 
STANILAND. Sixth Edition. 1924. Price 3s. 6d. net., 
postage 3d. 144 pages. 


_ 
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Messrs. LONGMANS & CO.’S LIST 


A COMPREHENSIVE TREATISE ON INORGANIC AND THEORETICAL CHEMISTRY. 
By J. W. MELLOR, D.Sc. With Illustrations and Diagrams. Royal 8vo. 


Vol. V. B, Al, Ga, In, Tl, Sc, Ce, and Rare Earth Metals, C(Pt. I.) £3 3s. net. Just ready. 


VoL i. HH. £3 3s. net. Published. 
Vol. II. F, Cl, Br, I, Li, Na, K, Rb, Cs. £3 3s. net. Published. 
Vol. III. Cu, Ag, Au, Ca, Sr, Ba. £3 3s. net. Published. 
Vol. IV. Raand Ac Families, Be, Mg, Zn, Cd, Hg. £3 3s. net. Published. 


PRINCIPLES OF GENERAL PHYSIOLOGY. 
By Sir W. M. BAYLISS, M.A., D.Sc., LL.D., F.R.S., late Professor of General Physiology in University 
College, London, 
Fourth Edition. With Illustrations. S8vo. 28s. net. 


This edition has been prepared by a Committee of the Author’s friends, under the general direction of Professor 
A. V. Hill, F.R.S 

A phot »graph ‘of the late Sir William Bayliss working in his laboratory, which was taken about four years ago by Professor 
H. S. Raper, has been added as a frontispiece. 


PHYSICAL CHEMISTRY FOR STUDENTS OF MEDICINE. 
By ALEXANDER FINDLAY, M.A., Ph.D., D.Sc., F.I.C., Professor of Chemistry, University of 
Aberdeen. With Diagrams. 8vo. 8s. 6d. net. 


APPLIED ELASTICITY. 
By JOHN PRESCOTT, M.A., D.Sc., Head of the Mathematics Department, College of Technology, 
Manchester. 8vo, 25s, net. 


MATHEMATICS FOR TECHNICAL STUDENTS. 
By E. R. VERITY, B.Sc., A.R.C.S., Head of the Department of Mechanics and Mathematics at the 
Technical College, Sunderland. With numerous Illustrations, 8vo. 12s. 6d. net. 


| 
RESEARCHES ON FUNGI, VOL. Ill. | 
The Production and Liberation of Spores in Hymenomycetes | With 110 Full Page and other Illustrations, 258. net. 
and Uredinee. 
as | AN INTRODUCTION 
By A. H..REGINALD BULLER, B.Sc. (Lond.), D.Sc. (Birm.), | 


Ph. D.(Leip.), LL.D.(Man.), F.R.S.C., Professor of Botany | TO THE STUDY OF RECENT CORALS 


in the University of Manitoba, W ith 227 Illustrations. 
By SYDNEY J. 


Professor of Zoology in the University of Manchester, 


MANCHESTER UNIVERSITY PUBLICATIONS 


8vo. 30s, net. 
The book is beautifully made and the illustrations are extraordinarily fine 
. the photography is very excellent indeed. The book is one which 
many naturalists and teachers have long desired and it should have a wide 
circle of readers.—J. J. in The Manchester Guardian. 


This volume is divided into two parts, the chapters of which 
are as follows :— 
PART I. 


The Production and Liberation of Spores in Hymenon-yeetes. 
Demy 8vo. 300 pp., with 34 Text Figures and [llustrations. 


I. The Psathyrella Sub-type illustrated by Lepiota cepaestipes. 


II. Psathyrella disseminata. | 20s. 2. 
III. The Bolbitius Sub-type illustrated by Bolbitius flavidus. | 
IV. The Armillaria Sub-type illustrated by Armillaria mellea, etc. | THE 


V. The Inocybe Sub-type and its Intermediate Position. 


VIII. Coprinus sterquilinus. 
By ROBERT A. WARDLE, M.Sc, 


1X. The Atramentarius Sub-type illustrated by Coprinus atramentarius. 
X. The Lagopus Sub-type illustrated by Coprinus 1: igopus. 


XI. The Micaceus Sub-type illustrated by Coprinus micaceus. | Lecturer in Economic Zoology, the Victoria University of Manchester, 
XII. The Bioluminescence of Panus stypticus. AND 
XIII. Agarics which are Parasitic on Other Agarics. i ~~ 
XIV. The Nocturnal Spore-discharge of Pleurotus ostreatus and Collybia PHILIP BUCKLE, M.Sc. 


velutipes as observed with an Electric Hand-lamp. Late Lecturer in Agricultural Zoology, the University of Durham. 


‘Messrs. Wardle and Buckle have rendered a distinct service in provid- 

ing an excellent résumé of the present-day position with regard to insect 

| control. The volume should appeal to economic entomologists since it 
covers the whole field of a subject which has not been previously surveyed 


PART II. 


The Production and Liberation of Basidiospores in the Uredineae. 


| in so Cc omprehensive a manner. ‘at ure. 
I. The Phenomena of Spore-discharge. _—r ‘The authors are to be congratulated in presenting this compilation 
II. The Teleutospore and the Curvature of the Basidium. which covers a very wide field, in such an interesting and readable 


III. Spore Walls and Spore Dispersal. manner.” —Science Progress. 


LONGMANS, GREEN & CO., 39 Paternoster Row, London, E.C.4. 
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HIGH SENSITIVITY GALVANOMETER 


This galvanometer has been designed with the 
object of producing an instrument suitable for 
research work where a high sensitivity is essential. 
The sides of the case are of ebonite, providing high 
insulation, while both the magnet and coil support 
are mounted on a heavy top plate which obviates 
any relative movement between them. The sus- 
pension tube is removable and can be replaced by 
other tubes carrying a coil of any resistance needed 
for the particular experiment in hand. 


Full particulars sent on request, and 
instruments may be inspected at 
our London Office. 


Galvanometer, Patt. No. 3000. 


GAMBRELL BROS. LTD. 
76 VICTORIA STREET, LONDON, S.W.1 
VICTORIA 9938. ROAD, SOUTHFIELDS, 


PHONES: 
PUTNEY 3641-2. AND WORKS: LONDON, S.W.18. 


THE “CHAINOMATIC” 
BALANCE 


Every user of a Chemical Balance 
will at once appreciate the value of 
an instrument equipped with the 
attachment shown. 


ITS ADVANTAGES ARE :— 


Great saving of time—without loss 
of accuracy. Riders and weights 
below 0:1 grm. not required. Possi- 
bility of error reduced to a minimum. 
Continual opening and shutting of case is 
entirely avoided during final weighings. 
Graduations, being white on black, are 
very distinct, and can be read with ease. 


Full particulars sent on request. 


L. OERTLING LTD. 


88, 89 and 90 Turnmill Street, 
LONDON, E.C.1 
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IMPRESSIONS OF GREAT NATURALISTS 


By HENRY FAIRFIELD OSBORN, LL.D. 


President of the American Museum of Natural History. 
Wiru Porrraits. Cioru. 8vo. 12s. 6d. net. 
SHORT BIOGRAPHIES OF THE GREATEST SCIENTISTS OF OUR TIME : 
WALLACE, DARWIN, HUXLEY, FRANCIS BALFOUR, PASTEUR, ETC. 


These essays contain much that is personal and intimate, and often reflect a 
friendship with the author as well as common interests. 


By the same Author: Evolution of Mammalian Molar Teeth. 14s. net. 
From the Greeks to Darwin. 12s. 6d. net. The Age of Mammals. 40s. net. 


RACIAL REALITIES THE CHARACTER 
IN EUROPE OF RACES 


By LOTHROP STODDARD, Author of “The By ELLSWORTH HUNTINGTON, Professor 
Revolt Against Civilization,” “The Rising Tide at Yale University; Author of “Civilization and 


of Colour,” “The New World of toler.” Climate,” ‘‘ World Power and Evolution.” 
With Maps. 8vo. Cloth. 12s. 6d. net. With Maps. 8vo. Cloth. 25s, net. 
Mr. Stoddard in his latest book deals exhaustively Tnis is a deeply interesting study of the ways in 
with the distribution of races throughout Europe, which racial character is moulded and modified by 
and explains the bearing of this distribution as it environment, a presentation of the power of environ- 
has reacted and still reacts upon international policy. | ment to affect the development of man. 


THE DEPTHS OF THE FROM IMMIGRANT TO 
UNIVERSE INVENTOR 


By GEORGE ELLERY HALE, F.R.A.\S., Director By MICHAEL PUPIN, Professor of Electro- 
of the Mount Wilson Observatory. Uniform with | Mechanics, Columbia University, New York. 
the Author's earlier volume, “ The New Heavens.” | Awarded the Pulitzer Prize of 1923 as being 


With numerous Illustrations. Cr. 8vo. Boards. the best American Biography for the year. 


7s. 6d. net, Illustrated. 8vo. Cloth. 18s. net. 
“ The treatment throughout is of a popular character, Sir Josepx Tuomsox, O.M., says :—“‘I have read 
and all recent advances are linked on to the history it from cover to cover, and find it by far the most 
of the _ ”—Sir Ortver Lopce in Nature. interesting scientific — I have ever read,” 


A POPULAR HISTORY OF AMERICAN INVENTION 


Edited by WALDEMAR KAEMPFFERT 
Formerly Managing Editor of the Scientific American and Editor of the Popular Science Monthly. 


With more than 500 Illustrations. 2 Volumes. Large 8vo. £3 3 O net. 


THIS RECORD OF AMERICAN INVENTION IS THE WORK OF A GROUP OF DIS- 
TINGUISHED MEN WHO ARE AT ONCE EXPERTS IN THEIR FIELD AND WRITERS 
OF GREAT ABILITY. ESSENTIALLY A POPULAR, NON-TECHNICAL NARRATIVE, THE 
BOOK IS AT THE SAME TIME A SYMPOSIUM OF UNQUESTIONABLE AUTHORITY 


SCRIBNERS SONS 


7 BEAK STREET, LONDON, W.1 
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X-RAYS FOR THE LABORATORY 


For Crystallography and Physical and Industrial Research 


ALL 
BRITISH 


THE “ RADIOSEARCH” 
Specially Designed for X-Ray Research 


AN ENTIRELY BRITISH MADE APPARATUS AT A PRICE 
RIVALLING THE KEENEST FOREIGN COMPETITION. 
The apparatus is portable and can be placed on any laboratory 
bench. 
The protection surrounding the X-Ray tube is equivalent to 


2 mm. of lead rubber, as recommended by the X-Ray and Radium 
Protection Committee. 


SPECIFICATION. 

Oil insulated high tension closed circuit transformer, capacity 
70,000 volts at 10 milliamperes. 

Filament heating transformer for Coolidge tube. 

Regulating rheostat for controlling temperature of tube filament. 

Milliamperemeter to measure the current passing through the 
tube. 
Porcelain insulators carrying collapsible spring cond s. 
Fully protective X-Ray shield on bench pedestal. 
COOLIDGE RADIATOR TUBE. 
Mounted on solid oak supporting cabinet. 


Price, complete as above, including Coolidge 


tube. For A.C. 100-250 volts £90 0 0 
Price, complete as sheen: Coolidge 
tube. For D.C. 100-250 volts zi . £120 0 0 


If the Coolidge tube is not required, the above prices are £40 
less, which is the cost of the tube. 

The apparatus may be seen and tested in our showrooms at 
any time, or further particulars will be sent on request. 


ELECTRICAL 


THE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Manufacturers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


oF PHOTOGRAPHIC LENSES, 
CULAR GLASSES, ASTRONOMICAL 
INSTRUMENTS. 


PARSONS OPTICAL GLASS C2 


Little Chester, DERBY. 


NEW 
SPENCER RESEARCH 
MICROSCOPES 


Combining simplicity of manipulation with 
rigidity of construction 


Convertible Monocular and Binocular Bodies. 


Improved substage mechanism, with coarse and fine 
adjustments, and means for easy and rapid exchange of 
condenser systems. 


New Illustrated Descriptive List post free. 


HAWKSLEY & SONS 
83 WIGMORE STREET, LONDON, W.1 
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“Edney” Hair Hygrographs 


of guaranteed accuracy 


Size 11 in. x 5 in. x 74 in. 


THE “ EDNEY” HAIR HYGROGRAPH records directly the percente ge of humidity in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 
copper cover. 


Price complete, with charts for one year and bottle ofink a - £8 OO 


THERMO- HYGROGRAPH 


EDNEY THERMO-HYGROGRAPH 


Size 11 in. x5 in. x 74 in. 


THE “EDNEY” THERMO-HYGROGRAPH records on the same chart by different coloured inks the temperature 


and humidity of the atmosphere. The Instrument is strongly mounted on cast-iron base with hinged copper cover. 
Price complete, with charts for one year and red and blue inks . -. £12 12 0 


Illustrated Descriptive List of above and other patterns of Hygrographs and Thermographs, 
also Hygrometers, post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LTD: 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Telephone: Holborn 1981] Any instrument sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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CAPT. SANKEY’S METAL 
BENDING TESTER 


Supplied to: 


GOVERNMENTS—Australia, Crown Agents, India, 
Japan, New South Wales, Queensland, Etc. 


UNIVERSITIES & TECHNICAL COLLEGES— 
| London, Edinburgh, Glasgow, Birmingham, Manchester, 
Bristol, Leicester, Handsworth, India, Australia, New 
Zealz and, Egypt, Russia, Hong- -Kong, Etc. 


ENGINEERS, Etc.—W. H. Allen, Armstrong 
Whitworth, Associated E quipment Co, , Austin Motor Co., 
Barr & Stroud, Beardmore & Co., B irminghi am Labora- 
tory Guild, British Engine Insurz ance Co.. Cammell L aird, 
Colville & Co., Darlington Forge, ‘T. Firth & Sons, Gt 
Western Railw: ay, Guinness and Co., Hawthorn Leslie, 
Marconi Co,, C. A. Parsons & Co, Pierce-Arrow Motor 
Co., J. Stone & Co,, Tata Ltd., Ete. 


Cc. F..CASELLA & LTD., 
49 & 50 Parliament Street, 
LONDON, S.W.1 


‘BDH. CHEMICALS | | | 


_ FOR RESEARCH AND ANALYSIS 


| 
| 
| BRITISH MANUFACTURE 


| Over 3000 Substances for use in Research and 
Analysis are kept in stock, and we are continually 
adding to the list of our manufactures. The reliable 


quality of the B.D.H. Organic Chemicals and Analy- 
tical Reagents has led to their adoption wherever 
the highest value is placed on scientific accuracy. 


A copy of our latest Catalogue will be 
supplied on application. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicais, | 


Graham St., City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


AS SUPPLIED TO: 
Seismological 

Observatory, 

West Washington, 

U.S.A., 

Naval Observatory, 

Kobe, Japan, 
etc. 


These instruments are similar in design to those 
made by the late Prince Boris Galitzin for the 
recording of small seismic disturbances. The 
instruments record the two horizontal com- 
ponents and also the vertical component of 
disturbance. Efficient electro-magnetic damp- 
ing is provided, which does not impair the 
sensitiveness of the instruments. 
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108 « 45 x 80 cm. high. 


The illustration shows a 
seismograph 

for indicating the ver~ 

tical components of 
disturbance. 


FURTHER 
PARTICULARS 
SENT ON REQUEST. ]} 


CAMBRIDGE 


WORKS :- 45.GROSVENOR PLACE | 
Head Offic 
CRMBRIDCE LONDON , S.W.1 


AMERICAN COMPAN’ 


Inc., Grand Central New York Yo 


Cambridge Instrument Co, 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


Wildl 


SETS OF STANDARD THERMOMETERS 
divided to 1° and 4° 
With National Physical Laboratory Certificates. 


my 


12 is. 


High Temperature Thermometers, 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
we See Editérial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days, 


PASTORELLI & RAPKIN 


Contractors to various Departments of H.M. Government 


46 HATTON GARDEN, LONDON, E.C.1. 


5 Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


‘Barometers, Barographs, Thermographs, Hygrographs, 


Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


As a guarantee that our Thermometers, etc., are British made, they are all marked “** BRITGLA ” 
the Registered Trade Mark of The British Lampblown Scientific Glassware Manufacturers’ Association, 
of which we are members. 


*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, Londen. 


Any instrument sent on approval if desired. 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 


Brass or Steel Protecting Shexihs. 


ANY LENGTH 
2 ins. TO GFT. 
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BLACKIE & SON’S 
MATHEMATICAL 
BOOKS 


THE CALCULUS OF OBSERVATIONS : 
Treatise on Numerical Mathematics. By E. 
WHITTAKER, Sc. D., F.R.S., Professor of 
in the University of Edinburgh, and G. ROBINSON, 
M.A., B.Sc., Lecturer in Mathematics in the University 
of Edinburgh. Demy 8vo. Second Impression. 
18s. net. 
This book covers completely the course of study prescribed 
for London University B.Sc. Honours in Pure Mathematics 
—Part II. Pure Mathematics, Section 5. 


“No prev ious book in any language contains the matter collected here 
after ten years’ experience of dealing with numerical data. The authdrs 
are to be heartily congratulated on successfully producing a book that 
gives the resylt of so much pioneering work.”—Vature. 


PLANE GEOMETRY. An Account of the 
more Elementary Properties of the Conic Sectionstreated, 
by the Methods of Pure and Co-ordinate Geometry. 
By L. B. Benny, M.A. (Cantab.), B.A. (Lond.), 
F.R.A.S., sometime Mathematical Scholar of Christ 
College, Cambridge; Principal of Leigh Technical 
College, Lancs. Large crown 8vo, vili+336 pp., 
with Answers, including 146 figures and 5 half-tone 
portraits of celebrated mathematicians. 10s. 6d. net. 

This book covers one of the alternative courses in Geo- 
metry for the Pass B.Sc. Examination of the University of 

London, in Pure Mathematics. 


“On the whole, Mr. Benny’s book is one that we would heartily 
recommend to the class of students he had in mind while writing it. 
The style is attractive, and the treatment interesting.”—-Wature. 


APPLIED CALCULUS. By F. F. P. Bisacrg, 
O.B.E., M.A., B.Sc., A.M.Inst.C.E. Large crown 
Svo, xvi + 416 pp.» with Answers, including 106 figures 
and 17 half-tone portraits of celebrated mathematicians 
and physicists. 10s. 6d, net. 

This book has been specially written for science and 
engineering students who desire to acquire a working know- 
ledge of the calculus, but whose preliminary mathematical 
equipment is slight. 


A GENERAL TEXT-BOOK OF ELE- 
MENTARY ALGEBRA. By E. H. CHapman, M.A., 
D.Sc., late Senior Mathematical Master, King Edward 
VII. ‘School, Lytham. With or without Answers. 
7s. 6d. net. 

A complete course in Algebra for the Final B.Sc. Examina- 
tion of London University. 


BUILDING MATHEMATICS. By R. M. 
Gripss, B.A., B.Sc. In three parts, each with answers. 
Manilla covers, 1s. 3d. each; cioth covers, 1s. 6d. 
each. 

Specially prepared for the Junior Building Classes in 

Technical Schools. 


ENGINEERING MATHEMATICS. By 
R. W. M. Gisss, B.A., B.Sc. Complete, with answers, 
4s. In three parts, each with answers. Manilla covers, 
1s. 3d. each ; cloth covers, 1s. 6d. each. 

A Three-year course of Elementary Mathematics for 

Engineering students. 


Write for New Catalogue of Advanced 
Scientific and Technical Books. 


BLACKIE AND SON, LIMITED 
50 Old Bailey, London, E.C.4. 


Glasgow, Bombay, and Toronto. 


| 


FIFTH REVISED EDITION. 9s. NET. NOW READY. 


THE RECENT DEVELOPMENT 
OF PHYSICAL SCIENCE. 


By W. C. DAMPIER WHETHAM, M.A., F.R.S., 
Fellow of Trinity College, Cambridge. 


The Philosophical Basis of Physical Science—The Liquefaction of 
Gases and the Absolute Zero of Temperature—Fusion and Solidifi- | 
cation—The Problems of Solution—The Conduction of Electricity | 
through Gases—Radio-Activity—Matter, Space, and Time— 
Astro-Physics. 
| 
| 


JOHN MURRAY, ALBEMARLE STREET, W. 


A valuable atid to ail engaged in industrial research work. 


Patents and Chemical Research. 
By HAROLD E. POTTS, M.Sc., 


CHARTERED PATENT AGENT. 
Demy Octavo. 8/6 net. Cloth. 


‘‘ There can be no question of the Author's grasp of the fundamentals of 
patent law ; the discrimination with which he has selected his leading cases 
when discussing the validity of patents demonstrates this. On the business 
aspect of patents, too, the Author's views are well worthy of attention, 
especially as regards their value, individually and collectively, in commercial 
warfare." —.Vature. 

“No single publication in recent years has greater potentialities for 
increasing the real effectiveness of systematic industrial research than the 
appearance of this book.”—7he Journal of Industrial and Engineering 
Chemistry. 


The University Press of Liverpool, Limited. _ 
Hodder and Stoughton, Limited, London. 


CIRCULATING LIBRARY 


of Scientific, Technical, 
and Medical Books 


covering the widest range of subjects, pure and applied. 


NEW BOOKS and EDITIONS are added in UNLIMITED SUPPLIES, 
as long as the demand requires, delay or disappointment thus 
being prevented. 


ANNUAL SUBSCRIPTION (Town or Country) FROM ONE GUINEA 
ding to the ber of books required at one time. 


Sahecriptions may commence from any date. 
h ently as desired. 


Books may be retained as long or ex« ged as fi 
The READING AND WRITING ROOM (first floor) is open daily. 
Prospectus, with Monthly List of Additions, post free. 
H. K. co. Ltd., 
136 Gower Street, gwen London, W.C.1. 


District Railway : Euston Square Station. All Tube Railways: Warren Street. 
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Recent Scientific and Technical Books. 


Volumes marked with an asterisk have been received at ‘‘ NATURE” Office, 


Mathematics: Mechanics: Physics 


d’Ainvelle, Jean Varin. L’origine tourbillonnaire de 
V’atome et ses conséquences. 8vo. Pp. 215. (Paris: 
Gauthier-Villars et Cie, 1924.) 20 francs. 

Benedicks, Carl. Space and Time: an Experimental 
Physicist’s Conception of these Ideas and of their Altera- 
tion. Cr. 8vo. Pp. xiv+98. (London: Methuen and 
Co., Ltd., 1924.) 4s. net.* 

Burnett, Major J. C., Constructed by. 
Ornate Magic Squares, 15th and 16th Orders. 
Feap. 8vo. Pp. 36. (Grantham, Lincs: The 
Barkston, 1924.)* 

Chatelet, A., et Fériet, J. Kampé de. 


Hyper and 
Oblong 
Author, 


Calcul vec- 


toriel : théorie, applications géométriques et cinématiques. 
8vo. Pp. 426. (Paris: Gauthier-Villars et Cie, 1924.) 
50 francs. 


Crowther, James Arnold. Ions, Electrons, and Ion- 
izing Radiations. Fourth edition. Demy 8vo. Pp. xii 
+328. (London: E. Arnold andCo., 1924.) 12s. 6d. net.* 

Giiell, Vicomte de. L’Espace, la relation et la posi- 
tion: essai sur le fondement de la géométrie. 8vo. Pp. 
138. (Paris: Gauthier-Villars et Cie, 1924.) 10 francs. 

Haas, Arthur. Atomtheorie in elementarer Darstellung. 
Med. 8vo. Pp. viii +204 +2 Tafeln. (Berlin und Leipzig: 
Walter de Gruyter und Co., 1924.) 5.40 gold marks.* 

Hagenbach, A. Der elektrische Lichtbogen. (Hand- 
buch der Radiologie, IV, 2.) Zweite Auflage. Pp. xii + 282. 
(Leipzig: Akademische Verlagsgesellschaft m.b.H., 1924.) 
12 gold marks. 

Hall, H. S., and Stevens, F. H. 
Geometry. Cr. 8vo. Part 2. Pp. vili+165-304 +iv. 
(London : Macmillan and Co., Ltd., 1924.) 2s. 6d.* 

Lay, Ed. J. S. The Pupils’ Class-Book of Arithmetic. 
Cr. 8vo. Book 2, Teacher’s Book. Pp. vi+124. 2s. 
Book 4, Teacher’s Book. Pp. 238. 2s. 6d. (London: 
Macmillan and Co., Ltd., 1924.) 

Ludwig, W. Lehrbuch der darstellenden Geometrie. 
Teil 1: Das rechtwinklige Zweitafelsystem (Vielflache, 
Kreis, Zylinder, Kugel). Zweite Auflage. Unveranderter 
Neudruck. 8vo. Pp. vi+135. 4.50 gold marks, Teil 3: 
Das rechtwinklige Zweitafelsystem (Krumme, Flachen, 
Axonometrie, Perspektive), 8vo. Pp. 174. 5:70 gold 
marks. (Berlin: Julius Springer, 1924.) 

Macgregor, A. A Modern School Geometry. The 
new Sequence approved by the Incorporated Association 
of Assistant Masters, the Association of Assistant Mis- 
tresses, the Educational Institute of Scotland, and the 
Scottish Education Department. Cr. 8vo. Parti. Pp. 
Vili+96+iv. 1s. 9d. Part2. Pp. vilit+g97-216+iv. 2s. 
(London and Edinburgh: McDougall’s Educational Co., 
Ltd., 1924.) 

Martin, L. C. Optical Measuring Instruments : their 
Construction, Theory and Use. (Applied Physics Series. ) 
Demy 8vo. Pp. ix+270+8 plates. (London, Glasgow 
and Bombay: Blackie and Son, Ltd., 1924.) 17s. 6d. 
net.* 

Medical Research Council: Industrial Fatigue Re- 
search Board. Report No. 28: The Function of Statistical 
Method in Scientific Investigation. Roy. 8vo. Pp.iv +14. 
(London: H.M. Stationery Office, 1924.) 6d. net.* 

Ollivier, H. Travaux pratiques de physique générale : 
exécutés a l'Institut de Physique de la Faculté des Sciences 
de Strasbourg en vue du certificat d’études supérieures 
de physique générale. Roy. 8vo. Premiére Série: Sujets 
de 45 manipulations, réparties en 30 séances de 4 heures. 
Pp. 104+9 planches. (Paris: J. Hermann, 1924.) 12 
francs.* 

Tonelli, Leonida. 
variazioni. 8vo. Volume secondo. 
Nicola Zanichelli, 1924.) 80 lires. 

Ver Eecke, Paul. Les coniques d’Apollonius de Perge. 
(Euvres traduites pour la premicre fois du grec en frangais. 
Roy. 8vo. Pp. 1+656. (Bruges: Desclée, de Brouwer 
et Cie, 1924.) 75 francs. 


A Shorter School 


Fondamendi di calcolo delle 
Pp. 660. (Bologna: 


| 
| 


Wood, J. L. Practical Mathematics and Drawing. 
Cr. 8vo. Pp. 136. (London and Edinburgh : McDougall’s 
Educational Co., Ltd., 1924.) 1s. 9d. ; with Answers, 2s. 

Young, J. W. A. L’ insegnamento delle matematiche 
nelle scuole elementari e secondarie. Traduzione del D. 
Gambioli. 8vo. Pp. xviii+528. (Milano: Remo Sandron, 
1924.) 25 lires. 

Yule, G. Udny. 
Statistics. Seventh edition, revised. 
(London: C. 


An Introduction to the Theory of 
Cr. 8vo. Pp. 431. 
Griffin and Co., Ltd., 1924.) 12s. 6d. net. 


Engineering 
Andrews, Ewart S. Regulations of the London 
County Council relating to Reinforced Concrete and Steel 
Framed Buildings: a Handy Guide, containing the Full 
Text with Explanatory Notes, Diagrams, and Worked 


Examples. Revised edition. Cr. 8vo. Pp. g1. (London: 
B. T. Batsford, Ltd., 1924.) 4s. net. 
Bleich, Friedrich. Theorie und Berechnung der 


eisernen Briicken. Pp. 593. 
1924.) 37.50 gold marks. 

Callendar, H. L. The Enlarged Callendar Steam 
Tables (Fahrenheit Units). Demy 8vo. Pp. 80. (London: 
E. Arnold and Co., 1924.) 7s. 6d. net.* 

Callendar, H. L. The ‘“ Mollier’’ Diagram for 
Saturated and Superheated Steam. Plotted by H. L. 
Callendar from the Values obtained from his Equations 
for the Properties of Steam. 15 in.x15} in. (London: 
E. Arnold and Co., 1924.) 1s. net.* 

Coleman, Col. T.E. Civil Engineers’ Cost Book: for 
the Use of Civil and Municipal Engineers, Public Works 
Contractors, etc. Fourth edition, revised. Fcap. 8vo. 
Pp. 334. (London: E. and F. N. Spon, Ltd., 1924.) 
10s. 6d. net. 

Coursey, Philip R. The Wireless Telephone : 
it Is, and How it Works. Second edition, revised. Gl. 
8vo. Pp. 120. (London: The Wireless Press, Ltd.; 
New York: Wireless Press, Inc., 1924.) 2s. net. 

Dubos, G. Le monteur mécanicien des chemins de 
fer. ret livre: Technologie de la locomotive. Pp. 230. 
2° livre : Réparations de la locomotive. Pp. 300. (Paris: 
Léon Eyrolles, 1924.) 8 francs each. 

Eckersley, Capt. P.P. Captain Eckersley Explains: a 
Reply to his Numerous Correspondents. Cr. 8vo. Pp. 
vili+ 86, (London: The Wireless Press, Ltd.; New York: 
Wireless Press, Inc., 1924.) 2s. net. 

Escher, Rudolf. Die Theorie der Wasserturbinen : 
ein kurzes Lehrbuch. Dritte, vermehrte und verbesserte 
Auflage herausgegeben von Robert Dubs. Pp. 3704 
1 Tafel. (Berlin: Julius Springer, 1924.) 13.50 gold 
marks. 

‘““Experimenter.’’ Radio for the Millions who Listen. 
Gl. 8vo. Pp. 159. (London: Hodder and Stoughton, 
Ltd., 1924.) 2s. 6d. net. 

Gough, H. J. The 
Pp. xx +304+14 plates. 
and Son, 1924.) 25s. net.* 

Gramberg, A. Maschinentechnisches Versuchswesen. 
8vo. Band 2: Maschinenuntersuchungen und das 
Verha'ten der Maschinen im Betriebe: ein Handbuch fiir 
Betriebsleiter, ein Leitfaden zum Gebrauch bei Abnahme- 
versuchen und fiir den Unterricht an Maschinen-labora- 


(Berlin: Julius Springer, 


What 


Fatigue of Metals. 
(London: Scott, 


Roy. 8vo. 
Greenwood 


torien. Dritte, verbesserte Auflage. Pp. xviii +601 +2 
Tafeln. (Berlin: Julius Springer, 1924.) 20 gold marks. 


Grierson, Ronald, Compiled by. The Broadcasting 
Time-Table and Reception Log : with Notes on Reception, 
Maintenance of Equipment, the Location and Removal of 
Faults ; and also Maps, Tuning Coil and Valve Data, Time 
Signals, etc.,etc. Oblong Fcap. folio. Pp.24. (London: 
Chapman and Hall, Ltd., 1924.) 2s. 6d. net.* 

HGhn, E. Uber die Festigkeit elektrisch geschweisster 
Hohlkoérper. Pp. 130. (Berlin: Julius Springer, 1924.) 
4.50 gold marks. 

Jackson, G. Gibbard. The Book of the Locomotive. 
Cr. 8vo. Pp. xii+244+40 plates. (London: Longmans, 
Green and Co., 1924.) 6s. net. 
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James, W. Wireless Valve Transmitters: the Design 
and Operation of Small Power Apparatus. Demy 8vo. 
Pp. viii +271+8 plates. (London: The Wireless Press, 
Ltd. ; New York: Wireless Press, Inc., 1924.) 9s. net.* 

Lagardelle, G. Manuel de forgeage mécanique. Gl. 
8vo. Pp. 255. (Paris: J.-B. Bailliére et fils, 1924.) 
12 francs. 

Linley, C. M. Recent Progress in Engineering Pro- 
duction. Cr. 4to. Pp. 340. (London: Ernest Benn, 
Ltd., 1924.) 42s. net.* 

Macaulay, A.W. Handbook on Ball and Roller Bear- 
ings: a Practical Reference Book on the Design, Applica- 
tion, and Maintenance of Ball and Roller Bearings. Gl. 
8vo. Pp. xx +378. (London: Sir I. Pitman and Sons, 
Ltd., 1924.) 12s. 6d. net.* 

McGuire, P.W. Steam and other Useful Tables: for 
Engineers and Steam Users. 32mo. Pp.104. (London: 
E. and F. N. Spon, Ltd., 1924.) 2s. net. 

Marec, E. Formulaire aide-mémoire de lélectricien 
praticien. 2¢ édition. Pp. 522. (Paris: J.-B. Bailliére 
et fils, 1924.) 15 francs. 

‘“*Mentor.’’ Self-instruction for Students in Gas 
Engineering (Elementary): being Answers to Questions 
based on Grade 1 Syllabus in Gas Engineering of the City 
and Guilds of London Institute. Sixth edition, revised. 
Demy 8vo. Pp. 171. (London: Ernest Benn, Ltd., 
1924.) tos. 6d. net. 

Pannell, J. R. The Measurement of Fluid Velocity 
and Pressure. Edited by R. A. Frazer. Demy 8vo. Pp. 
vii +135. (London: E. Arnold and Co., 1924.) 10s. 6d. net.* 

Prescott, John. Applied Elasticity. Med. 8vo. Pp. 
vii +666. (London: Longmans, Green and Co., 1924.) 
25s. net.* 

Purday, H. F. P. Diesel Engine Design. Second 
edition, revised. Med. 8vo. Pp. 348. (London: Con- 
stable and Co., Ltd., 1924.) 21s. net. 

Streck, Otto. Aufgaben aus dem Wasserbau, an- 
gewandte Hydraulik. 40 vollkommen durchgerechnete 
Beispiele. Pp.372+11 Tafeln. (Berlin: Julius Springer, 
1924.) 11.40 gold marks. 

Trewman, H Railway Electrification: a Com- 
plete Survey of the Economics of the Different Systems of 
Railway Electrification from the Engineering and Financial 
Points of View. (The Specialists’ Series.) Demy 8vo. 
Pp. xii+244. (London: Sir I. Pitman and Sons, Ltd., 
1924.) 25s. net.* 

T. S. F. Les too schémas de la T. S. F. moderne. 
Pp. 64. (Paris: La T. S. F. moderne, 1924.) 4 francs. 

Wedmore, E. Basil, and Trencham, Henry. Switch- 
gear for Electric Power Control. Demy 8vo. Pp. xii + 335. 
(London : Oxford University Press, 1924.) 25s. net.* 

Wilson, W. Small Electric Generating Sets employing 
Internal Combustion Engines. Demy 8vo. Pp. 161 +16 
plates. (London: Ernest Benn, Ltd., 1924.) 18s. net.* 


Chemistry: Chemical Industry 


Bertin, A. Principaux emplois chimiques du_ bois. 
(Les grandes questions a l’ordre du jour.) 8vo. Pp. 
vi+126. (Paris: Librairie de la Vie technique et in- 
dustrielle, 1924.) 

Caldwell, William. Elementary Qualitative and Volu- 
metric Analysis, Inorganic and Organic, for Medical, First 
Year University Science Students and Students of Tech- 
nical and Pharmaceutical Schools. Demy 8vo. Pp. xxiv 
+418. (London: J. and A. Churchill, 1924.) Los. 6d. net.* 

Coffignier,Ch. Couleurset peintures. (Encyclopédie 
de Chimie industrielle.) Pp. 762. (Paris: J.-B. Bailliére 
et fils, 1924.) 60 francs. 

Cohen, Julius B. Practical Organic Chemistry. Third 
edition. Cr. 8vo. Pp. xv+520. (London: Macmillan 
and Co., Ltd., 1924.) 6s. 6d.* 

Dupont, G. Distillation du _ bois. (Encyclopédie 
Léauté, 2¢ série.) Imp. 16mo. Pp. xv +284. (Paris: 
Gauthier-Villars et Cie ; Masson et Cie, 1924.) 25 francs.* 

Evans, Ulick R. The Corrosion of Metals. Demy 
8vo. Pp. xi+212. (London: E. Arnold and Co., 1924.) 
net.* 

Falk, K. George. The Chemistry of Enzyme Actions. 
(American Chemical Society Monograph Series.) Second 
and revised edition. Med. 8vo. Pp. 249. (New York: 
The Chemical Catalog Co., Inc., 1924.) 3.50 dollars net.* 


Gibson, Charles R. Photography and its Mysteries : 
how Photography was discovered, its Many Uses, its 
Curious and Interesting Results, and how They are 
obtained, told in plain and easily understood Language. 
Cr. 8vo. Pp. 256+8 plates. (London: Seeley, Service 
and Co., Ltd., 1925.) 6s. net. 

Higgins, S. H. A History of Bleaching. Demy 8vo. 
Pp. vili+176+9 plates. (London: Longmans, Green 
and Co., 1924.) 10s. 6d. net.* 

Hofmann, Karl A. Lehrbuch der anorganischen 
Chemie. Fiinfte Auflage. Med. 8vo. Pp. xiv +761 +7 
Tafeln. (Braunschweig: F. Vieweg und Sohn A.-G., 
1924.) 17.50 gold marks.* 

Holmyard, E. J. Outlines of Organic Chemistry. Cr. 
8vo. Pp. xi+468. (London: E. Arnold and Co., 1¢24.) 
7s. 6d. net.* 

Holmyard,E.J. Practical Chemistry. (Bell’s Natural 
Science Series.) 2 parts. Reprinted. Cr. 8vo. Part 1. 
Pp. 126. Part2. Pp.167. (London: G. Bell and Sons, 
Ltd., 1924.) 2s. each. 

Lewis, William C. McC. A System of Physical 
Chemistry. (Text-Books of Physical Chemistry.) Third 
edition. In 3 vols. Demy 8vo. Vol. 3: Quantum 
Theory. With certain Appendices by James Rice, A. 
M‘Keown, and R. O. Griffith. Pp. x+ 407. (London: 
Longmans, Green and Co., 1924.) 15s. net.* 

Lucas, A. Antiques: their Restoration and Preserva- 
tion. Cr. 8vo. Pp. viii+136. (London: E. Arnold and 
Co., 1924.) 6s. net.* 

Mellor, J.W. A Comprehensive Treatise on Inorganic 
and Theoretical Chemistry. Roy. 8vo. Vol. 5: B, 
Al, Ga, In, Tl, Sc, Ce, and Rare Earth Metals, C (Part 1). 
Pp.x +1004. (London: Longmans, Green and Co., 1924.) 
63s. net.* 

Moreux, Abbé Th. L’Alchimie moderne. 8vo. Pp. 
96. (Paris: Gaston Doin, 1924.) 3 francs. 

Oppenheimer, Carl. Die Fermente und ihre Wir- 
kungen. Nebst einem  Sonderkapitel, Physikalische 
Chemie und Technik, von Richard Kuhn. Fiinfte, vollig 
neu bearbeitete Auflage. Imp. 8vo. Lieferung 3. Pp. 
321-480. (Leipzig: Georg Thieme, 1924.) 1.90 dollars.* 

Oswald, Adolf. Chemische Konstitution und pharma- 
kologische Wirkung, ihre Beziehungen zu einander bei den 
Kohlenstoffverbindungen : eine Pharmakologie der Kohlen- 
stoffverbindungen bekannter Konstitution. Sup. Roy. 
8vo. Pp. x+8g93. (Berlin: Gebriider Borntraeger, 1924.) 
39s. 6d.* 

Reedy, J. H. Elementary Qualitative Analysis: for 
College Students. (International Chemical Series.) Ex. 
Cr. 8vo. Pp. xiv+137. (London: McGraw-Hill Book 
Co., Inc., 1924.) 7s. 6d. net.* 

Ruska, Julius. Arabische Alchemisten. Sup. Roy. 
8vo. 2: Ga‘far alSadiq, der sechste Imam. Mit einer 
Nachbildung der Handschrift Gotha a. 1292 (Haleb 338) 
in Manuldruck. (Heidelberger akten der Von-Portheim- 
Stiftung, Heft 10.) Pp. 128+62. (Heidelberg: Carl 
Winter’s Universitatsbuchhandlung, 1924.) 7.20 gold 
marks. * 

Sadtler, Samuel S., Lathrop, Elbert C., and 
Mitchell, C. Ainsworth. Allen’s Commercial Organic 
Analysis : a Treatise on the Properties, Modes of Analysis, 
and Proximate Analytical Examination of the various 
Organic Chemicals and Products employed in the Arts, 
Manufactures, Medicine, etc.; with concise Methods for 
the Detection and Estimation of their Impurities, Adultera- 
tions, and Products of Decomposition. Med. 8vo. Vol. 
2: Fixed Oils, Fats and Waxes, Special Characters and 
Methods, Butter Fat, Lard, Linseed Oil, Higher Fatty 
Acids, Soap, Glycerin, Wool-fat, Cloth Oils, Sterol Alcohols. 
Fifth edition, revised and in part rewritten. Pp. ix + 807. 
(London: J. and A. Churchill, 1924.) 30s. net.* 

Smith, J.D.Main. Chemistry and Atomic Structure. 
Demy 8vo. Pp. 221. (London: Ernest Benn, Ltd., 
1924.) I2s. 6d. net.* 

Spielmann, Percy Edwin. The Constituents of Coal 
Tar. (Monographs on Industrial Chemistry.) Demy 8vo. 
Pp. xii+219. (London: Longmans, Green and Co., 1924.) 
12s. 6d. net.* 

Stewart, A. W. A Manual of Practical Chemistry. 
Second edition. Cr. 8vo. Pp. 83. (London: J. Bale, 
Sons and Danielsson, Ltd., 1924.) 5s. net. 
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Sutton, Francis. A Systematic Handbook of Volu- 
metric Analysis: or the Quantitative Determination of 
Chemical Substances by Measure, applied to Liquids, 
Solids and Gases ; adapted to the Requirements of Pure 
Chemical Research, Pathological Chemistry, Pharmacy, 
Metallurgy, Manufacturing Chemistry, Photography, etc., 
and for the Valuation of Substances used in Commerce, 
Agriculture and the Arts. Eleventh edition, revised 
throughout, with numerous additions, by W. Lincolne 
Sutton and Alfred E. Johnson. Demy &vo. Pp. xii + 629. 


(London: J. and A. Churchill, 1924.) 35s. net.* 
Technology 
Beaumont, Robert. Carpets and Rugs. Roy. 8vo. 
Pp. 426. (London: Scott, Greenwood and Son, 1924.) 
42s. net. 


2000 Decorative Motifs 
(London: Ernest Benn, Ltd., 


Bossert, H. T. Ornament: 
in Colour, etc. Folio. 
1924.) 189s. net. 

Faraday Society. Fluxes and Slags in Metal Melting 
and Working: a General Discussion held by the Faraday 
Society and the Institute of Meta!s with the Co-operation 
of the British Non-Ferrous Metals Research Association 
and the Institute of British Foundrymen, April 1924. Pp. 
109-208. (London: Faraday Society, 1924.) 7s. 6d.* 


Fourquet, J. Le dessin pour l’apprenti serrurier. Pp. 
68 +31 planches. (Paris: Léon Eyrolle, 1924.) 4 francs. 


Fritsch, J. Fabrication des briques et des tuiles. 
2¢ édition revue et augmentée. Pp. 520. (Paris: Libr. 
Desforges, 1924.) 50 francs. 

Hjorth, Herman. Reproduction of Antique Furni- 
ture. Roy. 8vo. Pp. 198. (London: B. T. Batsford, 
Ltd., 1924.) 17s. 6d. net. 

Jago, William and William C. The Technology of 
Bread-making : including the Chemistry and Analytical 
and Practical Testing of Wheat Flour, and other Materials 
employed in Bread-making and Confectionery. Roy. 8vo. 
Pp. 638. (Liverpool: Northern Publishing Co., 1924.) 
32s. 6d. net. 

Jeffries, Zay, and Archer, Robert S. The Science 
of Metals. Med. 8vo. Pp. xvii+ 460. (London : McGraw- 
Hill Book Co., Inc., 1924.) 25s. net.* 

Le Petit, A. Manuel du peintre et vitrier en bitiments. 


Gl. 8vo. Pp. 280. (Paris: J.-B. Bailliére et fils, 1924.) 
12 francs. 
Nisbet, H. Preliminary Operations 


of Weaving. 
> 


(Textile Manufacturer Manuals.) Demy 8vo. Vol. 


Preparation of Multi-coloured Striped Warps. Pp. 302. 

(London: Emmott and Co., Ltd., 1924.) 15s. net. 
Roberts, John, Edited by. Mining Educator. (Com- 

plete in 30 fortnightiy parts.) Cr. 4to. Part 1. Pp. 


iv+48. (London: Sir I. Pitman and Sons, Ltd., 1924.) 
1s. 3d. net each part.* 
Soliman, G. Principes généraux de l’étirage et du 


tréfilage. Demy 8vo. Pp. 236. (Paris: Gauthier- 
Villars et Cie, 1924.) 15 francs.* 
Svensen, Carl Lars. Art of Lettering. 4to. Pp. 
136. (London: B. T. Batsford, Ltd., 1924.) 18s. net. 
Williams, Archibald. The Wonders of Modern 


Mining: Interesting Descriptions of Mining Methods in 
Many Lands. Post 8vo. Pp. 153. (London: Seeley, 
Service and Co., Ltd., 1924.) 3s. net. 

Woodhouse, Thomas. The Finishing of Jute and 
Linen Fabrics. (Textile Manufacturer Manuals.) Demy 
8vo. Pp. 342. (London: Emmott and Co., Ltd., 1924.) 
net. 


Astronomy 


Constan, P. Cours d’astronomie et de navigation. 


Nouvelle édition refondue. 2 vols. 8vo. Tome 1: 
Astronomie. Pp. viii +318 +3 planches. Tome 2: Navi- 
gation. Pp. 454+2 planches. (Paris: Gauthier-Villars 


et Cie, 1924.) 80 francs. 

Dingle, Herbert. Modern Astrophysics. Demy 8vo. 
Pp. xxviii +420 +46 plates. (London and Glasgow: W. 
Collins, Sons and Co., Ltd., 1924.) 30s. net.* 

Dreyer, I. L. E., Editit, Tychonis Brahe Dani: Opera 
omnia. Med. 4to. Tomus 7, Pp. v+422. (Hauniz: 
Libraria Gyldendaliana, 1924.) * 


Nordmann, Ch. Notre maitre le temps. 8vo. 
228. (Paris: Hachette et Cie, 1924.) 7.50 francs. 
Proctor, Mary. The Children’s Book of the Heavens. 
Ex. Cr. 8vo. Pp. 268 +36 plates. (London, Calcutta and 
Sydney: G. G. Harrap and Co., Ltd., 1924.) 7s. 6d. net. 
Seeliger, Hugo v. Probleme der Astronomie. Fest- 
schrift fiir Hugo v. Seeliger dem Forscher und Lehrer zum 
fiinfundsiebzigsten Geburtstage. Roy.8vo. Pp.iv +475 +3 
Tafeln. (Berlin: Julius Springer, 1924.) 45 gold marks.* 


Pp. 


Meteorology : Geophysics 


Air Ministry: Meteorological Office. Professional 
Notes, Vol. 3, No. 37: Pressure Type in relation to Fog 
Frequency at Scilly during Summer Months. By E. G. 


Bilham. (M.O.245q.) Roy. 8vo. Pp. 173-180. (London: 
H.M. Stationery Office, 1924.) 6d. net.* 

Air Ministry : Meteorological Office. British Meteoro- 
logical and Magnetic Year Book, 1916. Part 5: Réseau 
Mondial, 1916. Monthly and Annual Summaries of Pres- 
sure, Temperature, and Precipitation at Land Stations, 
generally Two for each Ten-degree Square of Latitude 
and Longitude. (M.O. No. Tables.) Roy. 4to. 
Pp. xiili+115. (London: H.M. Stationery Office, 1924.) 
22s. 6d. net.* 

Frith, Ernest. 
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The Atmosphere and its Story: a 
Popular Presentation of the Science of Meteorology, 
free from Technicalities and Formulae. Imp. 16mo. 
Pp. 204+ 9 plates. (London: The Epworth Press, 1924.) 
Os. net.* 

Georgii, Walter. Wettervorhersage : die Fortschritte 
der synoptischen Meteorologie. (Wissenschaftliche Forsch- 
ungsberichte : Naturwissenschaftliche Keihe, Band 11.) 
Demy $8vo. Pp. viii+114. (Dresden und Leipzig: 
Theodor Steinkopff, 1924.) 4.50 gold marks.* 

Royal Meteorological Society. Bibliography 
Meteorological Literature. Prepared by the Royal 
Meteorological Society with the Collaboration of the 
Meteorological Office. Roy. 8vo. No. 6 (July-December, 
1923.) Pp. 121-144. (London: Royal Meteorological 
Society, 1924.) 2s. 6d.* 
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Geology: Mineralogy 


Canadian Arctic Expedition, 1913-18, Report of the. 
Vol. 11: Geology and Geography. Sup. Roy. 8vo. Part 
A: The Geology of the Arctic Coast of Canada, West of 
the Kent Peninsula, by J. J. O'Neill; Part B: Geo- 
graphical Notes on the Arctic Coast of Canada, by Kenneth 
G. Chipman and John R. Cox. Southern Party, 1913-106. 
Pp. vi+107A+57B. (Ottawa: F. A. Acland, 1924.) * 

Department of Scientific and Industrial Research : 
Fuel Research Board. Physical and Chemical Survey of 
the National Coal Resources, No. 3. The Lancashire Coal- 
field : The Arley Seam. Roy. 8vo. Pp. vi+37 +11 plates. 
(London: H.M. Stationery Office, 1924.) 2s. 6d. net.* 

Geological Survey, England and Wales, Memoirs of 
the. Explanation of Sheet 239: The Geology of the 
Country around Hertford. By R. L. Sherlock and R. W. 


Pocock; with Contributions by J. Pringle and C. P. 
Chatwin. Roy. 8vo. Pp. vii+66. (Southampton: Ord- 
nance Survey Office; London: Edward Stanford, Ltd., 


1924.) 1s. 6d. net.* 

Geological Survey, England and Wales, Memoirs ot 
the. Explanation of Sheet 271: The Geology of the 
Country around Dartford. By Henry Dewey, C. E. N. 
Bromehead, C. P. Chatwin and H. G. Dines. Roy. 8vo. 
Pp. vi +136 +2 plates. (Southampton: Ordnance Survey 
Office; London: Edward Stanford, Ltd., 1924.) 3s. net.* 

Grubenmann, U., und Niggli, P. Die Gesteinsmeta- 
morphose. Dritte, vollig umgearbeitete Auflage von Die 
kristallinen Schiefer : eine Darstellung der Erscheinungen 
der Gesteinsmetamorphose und ihrer Produkte, von U. 
Grubenmann. Roy. 8vo. 1: Allgemeiner Teil. Pp. xii 
+539. (Berlin: Gebriider Borntraeger, 1924.) 33s.* 

Imperial Mineral Resources Bureau. Statistics, 
1920-22. Copper. 2s.6d.net. Tin. 2s.net. Coal, Coke 
and Bye-products. 7s. 6d. net. Aluminium (including 
Bauxite and Cryolite). 1s. 3d. net. (London: H.M. 
Stationery Office, 1924.) 
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Johnsen, A., Herausgegeben von der Deutschen 
Mineralogischen Gesellschaft unter der Redaktion von. 
Fortschritte der Mineralogie, Kristallographie und Petro- 
graphie. Neunter Band. (Jena: Gustav Fischer, 1924.) 
14 gold marks. 

K6éppen, Wladimir, und Wegener, Alfred. Dic 
Klimate der geologischen Vorzeit. Sup. Roy. 8vo. 
Pp. iv+256. (Berlin: Gebriider Borntraeger, 1924.) 
11s. 6d.* 

Marcosson, Isaac F. The Black Golconda: the 
Romance of Petroleum. Roy. 8vo. Pp. 383. (London: 
Harper and Bros., 1924.) 16s. net. 

Merrill, George P. The First One Hundred Years of 
American Geology. Roy. 8vo. Pp. xxi +773 +36 plates. 
(New Haven: Yale University Press; London: Oxford 
University Press, 1924.) 27s. 6d. net.* 

Rosenbusch, H., Begriindet von. Mikroskopische 
Physiogzaphie der Mineralien und Gesteine : ein Hilfsbuch 
bei miiroskopischen Gesteinsstudien. Roy. 8vo. Band 
1: Die petrographisch wichtigen Mineralien. Fiinfte, neu 
bearbeitete Auflage. Hialfte 1: Untersuchungsmethoden. 
Lieferung 3. Pp. xxiv +533-847+Tafeln 4-15. (Stutt- 
gart : E.  Schweizerbart’sche Verlagsbuchhandlung 
G.m.b.H., 1924.) * 

Sandberg,C.G.S. Geodynamische Probleme. Roy. 
8vo. Teil 2. A: Tektonik und Metamorphose ; B: Die 
Widerspriiche in der Kontraktionstheorie. Pp. 51. 
(Berlin : Gebriider Borntraeger, 1924.) 2s. 6d.* 

Soergel, W. Die diluvialen Terrassen der Ilm und ihre 
Bedeutung fiir die Gliederung des Eiszeitalters. (Jena: 
Gustav Fischer, 1924.) 4 gold marks. 

Van de Putte, Jean. Phénoménes séismiques et vol- 
caniques au Guatemala: étude sur l’origine des tremble- 
ments de terre, raz de marée et éruptions volcaniques. 
8vo. Pp. viii+144 +23 cartes. (Bruxelles: Vve. Ferdi- 
nand Larcier, 1924.) 


Geography: Travel 


Birrell, J. Hamilton. Nelson’s Intermediate Geo- 
graphy. Cr. 8vo. Vol. 1: General Geography, the 
British Isles and Europe. Pp. ix +239. (London, Edin- 
burgh and New York: T. Nelson and Sons, Ltd., 1924.) 
2s. 6d. 

Bland, J. O. P. Something Lighter. Demy 8vo. Pp. 
256. (London: W. Heinemann, Ltd., 1924.) 7s. 6d. net. 

Bodkin, Thomas. A Guide to Caper. Fecap. 4to. 
Pp. 98. (London: Chatto and Windus, 1924.) 5s. net. 

Boyson, V.F. The Falkland Islands. With Notes on 
the Natural History, by Rupert Vallentin. Demy 8vo. 
Pp. 414 +24 plates. (Oxford: Clarendon Press ; London: 
Oxford University Press, 1924.) 15s. net.* 

Bridges, T. C. The Children’s Book of Discovery. 
Ex. Cr. 8vo. Pp. 288+40 plates. (London, Calcutta and 
Sydney: G. G. Harrap and Co., Ltd., 1924.) 7s. 6d. net. 

Bryson, E.L. Europeandits People. (Life and Pro- 
gress of the World Series.) Cr. 8vo. Pp. 240. (London 
and Edinburgh: McDougall’s Educational Co., Ltd., 
1924.) 2s. 9d. 

Chamberlain, James Franklin. How We are 
Clothed: a Geographical Reader. (Home and World 
Series.) Large Cr. 8vo. Pp. 199. (London: B. T. 
Batsford, Ltd., 1924.) 5s. net. 

Chamberlain, James Franklin. How We are Fed: 
a Geographical Reader. (Home and World Series.) 
Revised edition. Large Cr. 8vo. Pp. 210. (London: 
B. T. Batsford, Ltd., 1924.) 5s. net. 

Chamberlain, James Franklin. How We are 
Sheltered : a Geographical Reader. (Home and World 
Series.) Large Cr. 8vo. Pp. 166. (London: B. T. 
Batsford, Ltd., 1924.) 5s. net. 

Chamberlain, James Franklin. How We Travel : 
a Geographical Reader. (Home and World Series.) 
Large Cr. 8vo. Pp.192. (London: B. T. Batsford, Ltd., 
1924.) 55. net. : 

Digit. The Confessions of a Twentieth Century Hobo. 
Ex. Cr. 8vo. Pp. 192. (London: Herbert Jenkins, Ltd., 
1924.) 2s. 6d. 

Elsner, Eleanor. jtomantic Spain: the Land of 
Mantillas and Matadors. Med. 8vo. Pp.271. (London: 
Thornton Butterworth, Ltd., 1924.) 15s. net. 


Erskine, Mrs. Steuart. Trans-Jordan: Some Im- 
pressions. Roy. 8vo. Pp.126. (London: Ernest Benn, 
Ltd., 1924.) 12s. 6d. net. 

Fairgrieve, James. Geography and World Power. 
Fifth impression. Cr. 8vo. Pp. viii+373. (London: 
University of London Press, Ltd., 1924.) 5s. net.* 

Fowler, Sir James K. An Impression of Jamaica and 
the Panama Canal Zone. Demy 8vo. Pp.60. (London: 
Eyre and Spottiswoode, Ltd., 1924.) 2s.* 

Francis, Francis. Sunny Trails. Ex. Cr. 8vo. Pp. 
263. (London: Hatchards, 1924.) 7s. 6d. net. 

Golding, Louis. Sunward. Ex. Cr. 8vo. Pp. 318. 
(London: Chatto and Windus, 1924.) 7s. 6d. net. 

Griffin, Ernest H. Adventures in Tripoli: a Doctor 
in the Desert. Med. 8vo. Pp. xii+298. (London: 
Philip Allan and Co., 1924.) 10s. 6d. net. 

Herbertson, A. J. Commercial Geography of the 
World. (Chambers’s Commercial Handbooks.) Cr. 8vo. 
Part 2: Outside the British Isles. New and thoroughly 
revised edition by J. Hamilton Birreli. Pp. 382. (London 
and Edinburgh: W. and R. Chambers, Ltd., 1924.) 3s. 

Hinton, Martin A. C. Rivers and Lakes: the Story 
of their Development. (Nature Lovers’ Series.) Cr. 8vo. 
Pp. x +182. (London: The Sheldon Press; New York 
and Toronto: The Macmillan Co., 1924.) 6s. net.* 

Holland, Clive. Things seen in Normandy and 
Brittany : a Description of Many of the Charming Spots 
in the Two Duchies, the Interesting People and their Ways, 
their Quaint Customs and Picturesque Costumes. Fcap. 
8vo. Pp. 158+ 32 plates. (London: Seeley, Service and 
Co., Ltd., 1925.) 3s. 6d. net. 

Jones, Ll. Rodwell, and Bryan, P. W. North 
America: an Historical, Economic and Regional Geo- 
graphy. Demy 8vo. Pp. xiii+537. (London: Methuen 
and Co., Ltd., 1924.) 21s. net.* 

Kent, Rockwell. Voyaging Southward from the Strait 
of Magellan. Demy 4to. Pp. 200. (New York and 
London : G. P. Putnam’s Sons, Ltd., 1924.) 37s. 6d. net. 

Keun, Odette. In the Land of the Golden Fleece: 
Through Independent Menchevist Georgia. Translated 
from the French by Helen Jessiman. Ex. Cr. 8vo. Pp. 
xiv +270. (London: John Lane, The Bodley Head, Ltd., 
1924.) 7s. 6d. net. 

Lawrence, D. H. Twilight in Italy. Second impres- 
sion. Cr.8vo. Pp. vii+311. (London: Duckworth and 
Co., 1924.) 5s. net.* 

Lyman, Chester S. Around the Horn to the Sandwich 
Islands and California, 1845-1850: being a Personal 
Record. Edited by Frederick J. Teggart. Med. 8vo. 
Pp. xviii +328+16 plates. (New Haven: Yale Univer- 
sity Press; London: Oxford University Press, 1924.) 
16s. net.* 

Mitton, G. E., Described by. The County of Durham. 
Painted by A. Heaton Cooper. Demy 8vo. Pp. 242. 
(London: A. and C. Black, Ltd., 1924.) 7s. 6d. net. 

Monmarché, Georges. Bretagne. (Collection des 
Guides Bleus.) Edition revisée et augmentée de notices 
de A. de Braz, Henri Waquet et Fr. Gourville. Fcap. 
8vo. Pp. 688+28 cartes+20 plans. (Paris: Hachette 
et Cie, 1924.) 25 francs. 

Musson, Spencer. The Engadine. (Beautiful Britain 
and Europe Series.) Roy. 8vo. Pp. 64 +8 plates. (London: 
A. and C. Black, Ltd., 1924.) 2s. 6d. net. 

Peck, Annie S. The South American Tour: a De- 
scriptive Guide. New and revised edition. Demy 8vo. Pp. 
379. (London: Hurst and Blackett, Ltd., 1924.) 18s. net. 

Savage -Landor, A. Henry. Everywhere: the 
Memoirs of an Explorer. Roy. 8vo. Pp.596. (London: 
T. Fisher Unwin, Ltd., 1924.) 30s. net. 

Smith, W. Ramsay. In Southern Seas: Wanderings 
of a Naturalist. Demy 8vo. Pp. xviii +297 +16 plates. 
(London: John Murray, 1924.) 16s. net.* 

Stewart, Major P. M. Round the World with Rod 
and Rifle. Roy. 8vo. Pp. 296. (London: Thornton 
Butterworth, Ltd., 1924.) 21s. net. 

Taylor, Merlin Moore. Where Cannibals Roam. 
Med. 8vo. Pp. 320. (London: Geoffrey Bles, 1924.) 
16s. net. 

Touring Club Italien. L’ Italia centrale. Cr. 8vo. 
Pp. 618+19 cartes+18 plans. (Milan: Touring Club 
Italien, 1924.) 24 lires. 


| 
| 
( 
] 
| 
| 
¢ 
] 
] 
7 
= i 
] 
‘ ] 
] 
3 ] 
I 
( 
] 
( 
| 


Supplement to “ Nature,” November 29, 1924 


Unstead, J. F. The British Empire and its Problems. | 


(Citizen of the World Geographies.) Cr. 8vo. Pp. 
viii +278. (London: Sidgwick and Jackson, Ltd., 1924.) 
3s. 6d. net. 

Ward, Capt. F. Kingdon. From China to Hkamti 
Long. Med. 8vo. Pp. 317. (London: E. Arnold and 
Co., 1924.) 18s. net. 


Whistler, Hugh. In the High Himalayas : Sport and 
Travel in the Rhotang and Baralacha ; with some Notes 
on the Natural History of that Area. Demy 8vo. Pp. 
223+16plates. (London: H. F. and G. Witherby, 1924.) 
15s. net.* 


General Biology: Natural History: 
Zoology : Botany 


Bean, W. J. Shrubs for Amateurs. Imp. 16mo. Pp. 
vili+117. (London: Country Life, Ltd., 1924.) 5s. net. 
Berridge, W. S. Marvels of Natural History. (Pre- 
viously entitled ‘‘ Animal Curiosities.’””) Demy 8vo. Pp. 


252+23 plates. (London: Thornton Butterworth, Ltd., 
1924.) 6s. net. 

Berridge, W. S. Marvels of the Animal World. 
Re-issue. Demy 8vo. Pp. 253+23 plates. (London: 
Thornton Butterworth, Ltd., 1924.) 6s. net. 

Boulangé, Henri. Recherches sur l’appareil copu- 
lateur des hyménopteéres et spécialement des chalasto- 
gastres. 8vo. Pp. 440+3 planches. (Paris: Paul Le- 
chevalier, 1924.) 50 francs. 

Brightwen, Mrs. Rambles with Nature Students. 
Ex.Cr.8vo. Pp.223. (London: Religious Tract Society, 
1924.) 3s. net. 

British Museum. Catalogue of the Type Specimens 
of Lepidoptera Rhopalocera in the British Museum. By 
N. D. Riley and A. G. Gabriel. Demy 8vo. Part 1: 
Satyridae. Pp. 62. (London: British Museum (Natural 
History), 1924.) 4s. 6d.* 

British Museum (Natural History). Instructions for 
Collectors, No. 8: Spiders, Centipedes, Peripatus, etc. 
Fourth edition. Demy 8vo. Pp. 4. (London: British 
Museum (Natural History), 1924.) 3d.* 

Buller, A. H. Reginald. Researches on Fungi. Roy. 
8vo. Vol. 3: The Production and Liberation of Spores 
in Hymenomycetes and Uredineae. Pp. xii+6rI. 
(London: Longmans, Green and Co., 1924.) 30s. net.* 

Carey, M. C. Stories of the Birds from Myth and 
Fable. Imp.16mo. Pp. 192 +8 plates. (London, Calcutta 
and Sydney : G. G. Harrap and Co., Ltd., 1924.) 5s. net.* 

Castle,W.E. Genetics and Eugeni¢s: a Text-Book for 
Students of Biology and a Reference Book for Animal and 
Plant Breeders. Third edition. Med. 8vo. Pp. viii + 434 + 
60 plates. (Cambridge, Mass.: Harvard University Press ; 
London : Oxford University Press, 1924.) 12s. 6d. net.* 

Castle, W. E. Outline for a Laboratory Course in 
Eugenics : recommended for use in connection with the 


Text-Book, ‘‘ Genetics and Eugenics.’’ Med. 8vo. Pp. 
iv +33. (Cambridge, Mass.: Harvard University Press ; 
London : Oxford University Press, 1924.) 2s. net.* 


Everyday Doings of Insects. 
Imp. 16mo. Pp. 245. (London, Calcutta and Sydney : 
G. G. Harrap and Co., Ltd., 1924.) 7s. 6d. net.* 

Cheesman, Evelyn. The Great Little Insect. Cr. 
8vo. Pp. 256. (London: Hodder and Stoughton, Ltd., 
1924.) 6s. net.* 

Daglish, E. Fitch. 
Pp. 261 +15 plates. 
Ltd., 1924.) 6s. net. 

Finnemore, Hilda. 
Dust to Man. Cr. 8vo. 
Co., 1924.) 3s. 6d. 

Fischer, Bernh. Vitalismus und Pathologie. (Vortriage 
und Aufsatze iiber Entwicklungsmechanik der Organismen, 
Heft 34.) Pp. 177. (Berlin: Julius Springer, 1924.) 
8.40 gold marks. 

Fox, Arthur W. Haunts ofthe Eagle: Man and Wild 
Nature in Donegal. Cr. 8vo. Pp. xi+274+12 plates. 
(London : Methuen and Co., Ltd., 1924.) 8s. 6d. net.* 

Goldsmith, William M. Evoiution or Christianity, 
God or Darwin? (American Truth Series: The Truth 
about Evolution and Religion.) Cr. 8vo. Pp. 144. 
(St. Louis, Mo. : The Anderson Press, 1924.) 50 cents.* 


Cheesman, Evelyn. 


Marvels of Plant Life. Demy 8vo. 
(London: Thornton Butterworth, 


A History of the Earth from Star 
(London : Longmans, Green and 


Gordon, Douglas. Moonlight Tales. Post 8vo. Pp. 
ix+245+8 plates. (London: John Murray, 1924.) 
7s. 6d. net.* 

Hickson, Sydney J. 
of Recent Corals. (Publications 
Manchester : Biological Series, No. 4.) 
xiv +257. (Manchester: At the University Press ; 
London : Longmans, Green and Co., 1924.) 25s. net.* 

Hornaday, William T. Tales from Nature’s Wonder- 
lands. Fecap. 4to. Pp. xii+235+24 plates. (New York 
and London: Charles Scribner’s Sons, 1924.) 12s. 6d. net.* 

Hudson, W. H. Birds in Town and Village. New 
edition. Demy 8vo. Pp. 282. (London: J. M. Dent 
and Sons, Ltd., 1924.) 6s. net. 

Hutton, J. Arthur. The Life-history of the Salmon. 
Cr. 4to. Pp. 72. (Aberdeen: Aberdeen University Press, 
1924.) 6s. net. 

Jahn, E. Beitrage zur botanischen Protistologie. Sup. 
Roy. 8vo. 1: Die Polyangiden. Pp. iv +107 +2 Tafeln. 
(Leipzig : Gebriider Borntraeger, 1924.) 10s. 6d.* 

Kirkman, F. B., and Hutchinson, Horace G., 
Edited by. British Sporting Birds. Demy 4to. Pp. xii 
+428. (London: T. C. and E. C. Jack, Ltd., 1924.) 
30s. net. 

Lodge, R.B. 
Pp. 304. (London: 


An Introduction to the Study 
of the University of 
Demy 8vo. Pp. 


The Story of Hedgerow and Pond. 8vo. 
The Epworth Press, 1924.) 4s. net. 

McCubbin, W. A. Fungi and Human Affairs. (New 
World Agriculture Series.) Cr. 8vo. Pp.111. (London, 
Calcutta and Sydney: G. G. Harrap and Co., Ltd., 1924.) 
2s. 6d. net. 

Mayer, Charles. 
Med. 8vo. Pp. viii + 269. 
1924.) 15s. net. 

Meyerhof, Otto. Chemical Dynamics of Life Pha- 
nomena. (Monographs on Experimental Biology.) Ex. Cr, 
8vo. Pp. 110. (Philadelphia and London: J. B. Lippin- 
cott Co., 1924.) 12s. 6d. net.* 


Jungle Beasts I have Captured. 
(London: W. Heinemann, Ltd., 


Ministry of Agriculture and Fisheries. Fishery 
Investigations, Series 2, Vol. 7, No. 5, 1924: Report on 
the Possibilities of Aerial Spotting of Fish. By A. C. 
Hardy. Imp. 8vo. Pp. 8+1 plate. (London: H.M. 
Stationery Office, 1924.) Is. net.* 


Ostenfeld,C. Hansen. Botanisk Have gennem 50 aar, 
1874-1924. Sup. Roy. 8vo. Pp. to1. (Kobenhavn : 
G. E. C. Gads Forlag, 1924.) * 

Pearl, Raymond. Studies in Human Biology. Med. 
8vo. Pp. 653. (Baltimore, Md.: Williams and Wilkins 
Co.; London: Bailli¢re, Tindall and Cox, 1924.) 40s. net.* 

Poulton, Ethel M. The Teaching of Biology in Schools 


and Training Colleges. Cr. 8vo. Pp. xv+112. (Bir- 
mingham : Cornish Bros., Ltd., 1924.) 5s. net.* 


Sherman, R. S. 
Pp. 259. (London: J. 
7s. 6d. net. 

Siemens, Hermann W. Race Hygiene and Heredity. 
Translated and edited by Lewellys F. Barker. Cr. 8vo. 
Pp. 188. (New York and London: D. Appleton and Co., 
1924.) 5s. net. 

Smith, Gilbert M.; Overton, James B.; Gilbert, 
Edward M.; Denniston, Rollin H.; Bryan, George 


Mother Nature Stories. Pott 4to. 
M. Dent and Sons, Ltd., 1924.) 


S., and Allen, Charles E. A Textbook of General 
3otany. Demy 8vo. Pp. x+ 409. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1924.) 
16s. net.* 


Stevens, William Chase. Plant Anatomy from the 
Standpoint of the Development and Functions of the 
Tissues, and Handbook of Micro-Technik. Fourth edition, 
revised. Med. 8vo. Pp. xv +398. (London: J. and A. 
Churchill, 1924.) 18s. net.* 

II Thule Ekspedition til Grgnlands Nordkyst 
1916-18. Nr. 12: Fungi collected on the North Coast of 
Greenland by the late Th. Wulff. By J. Lind. Sup. Roy. 
8vo. Pp. 289-304+1 plate. Nr. 13: Freshwater-Algae 
from the North Coast of Greenland, collected by the late 


Th. Wulff. By Johs. Boye Petersen. Sup. Roy. 8vo. 
Pp. 305-319. (Kgbenhavn: Bianco Lunds Bogtrykkeri, 
1924.)* 

With, K. H. The Mouse Story: told by an Old 
Schoolmaster. Translated from the Danish. Fecap. 8vo. 
Pp. 152+9 plates. (London, Calcutta and Sydney : 


G. G. Harrap and Co., Ltd., 1924.) 2s. 6d. net.* 
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Bellair, G. Les rosiers: cuiture et multiplication. 
Cr. 8vo. Pp. 190. (Paris: Librairie agricole, 1924.) 
6 francs. 

Bowles, E. A. A Handbook of Crocus and Colchicum 
for Gardeners. Demy 8vo. Pp. xii+185+24 plates. 
(London: Martin Hopkinson and Co., Ltd., 1924.) 
12s. 6d. net. 

Crisp, Sir Frank. Mediaeval Gardens, ‘ Flowery 
Medes,’’ and other arrangements of Herbs, Flowers and 
Shrubs grown in the Middle Ages ; with some Account of 
Tudor, Elizabethan and Stuart Gardens. Edited by his 
daughter, Catherine Childs Paterson. 2 vols. Demy 4to. 
(London: John Lane, The Bodley Head, Ltd., 1924.) 
126s. net. 

Erith, Adela Gwendolyn. White Clover (Trifolium 
repens, L.): a Monograph. (Monographs on Agricultural 
Plaats.) Roy. 8vo. Pp.x+150. (London: Duckworth 
and Co., 1924.) 18s. net.* 

Fairbridge, Dorothea. Gardens of South Africa. 
Demy 8vo. Pp. viii+ 213 +16 plates. (London: A. and C. 
Black, Ltd., 1924.) tos. 6d. net. 

Gwynn, Joan. Gardening for Children. Fceap. 8vo. 
Pp 158. (London, Calcutta and Sydney: G. G. Harrap 
and Co., Ltd., 1924.) 2s. 6d. net. 

Hitier, Henri et Joseph. Les problémes actuels de 
Vagriculture. (La Renaissance agricole.) Cr. 8vo. Pp. 
155. (Paris: Payot et Cie, 1924.) 4 francs. 

Jacob, Rev. Joseph. Hardy Bulbs for Amateurs. 
Imp. 16mo. Pp. vii+ 108. (London: Country Life, Ltd., 
1924.) 55S. net. 

Jones,W.S. Timbers: their Structure and Identifica- 
tion. Cr. 4to. Pp.xi+148. (Oxford : Clarendon Press ; 
London: Oxford University Press, 1924.) 15s. net.* 

Macself, A. J. A Real A BC of Gardening. (Home 
Garden Books.) Demy 8vo. Pp. 215. (London: Thornton 
Butterworth, Ltd., 1924.) 6s. net. 

Martineau, Mrs. Philip. Gardening in Sunny Lands : 
the Riviera, California, Australia. Med. 8vo. Pp. 296. 
(London: R. Cobden-Sanderson, 1924.) 15s. net. 

Orwin, C. S. Farm Accounts. (Cambridge Farm 
Institute Series.) Second edition, revised. Post 8vo. 
Pp. vi+140. (Cambridge: At the University Press, 
1924.) 55s. net.* 

Tannock, David. Rock Gardening in New Zealand. 
Ex.Cr.8vo. Pp. 94. (Melbourne, Auckland and London: 
Whitcombe and Tombs, Ltd., 1924.) 4s. net. 


Anatomy: Physiology 


Barclay, H. Clifford. Lectures on Elementary Ana- 
tomy and Physiology for Nurses ; including Chapters on 
Psychology, Biology, Comparative Anatomy and Embryo- 
logy. Second edition, revised. Demy 8vo. Pp. xii +411. 
(London: Bailliére, Tindall and Cox, 1924.) 12s. net. 

Eggeling, H. v., Herausgegeben von. Verhandlungen 
der Anatomischen Geselischaft auf der 33 Versammlung 
in Halle a. S. vom 23-26 April 1924. (Jena: Gustav 
Fischer, 1924.) 11 gold marks. 

Gowen, J. W. Physiology and Inheritance of Milk 
Secretion. Roy. 8vo. (Baltimore, Md.: Williams and 
Wilkins Co.; London: Bailliére, Tindall and Cox, 1924.) 
22s. 6d. net. 

King, J. T. Basal Metabolism. Roy. 8vo. Pp. 118. 
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Sir JOSEPH JOHN THOMSON, 0O.M., MA Se.D., F.R.S. ; JOHN 

JOLY, M.A., D.Sc., F.R.S., F.G.S. ; RIOHARD TAUNTON FRANCIS ; 
and WILLIAM PRANCIS, F.L.S. 


Published the First Day of every Month. Price 4s. 6d. 


Why Wireless Electric Rays can bend round the Earth. By Sir Josern 
Larmor, F.R.S. 

On Sommerfeld’s and Landé’s Rules for Classification of Terms and 
Zeeman Patterns in Spectra. By Prof. W. M. Hicks, F.R. 

~~ on Vapour Pressures of Monatomic Substances. By AF RED C. 

EGERTON. 

The Sheena Conductivity of Solid Electric Insulators.—II. ‘By Prof. 
WwW THORNTON, 

The Prim ‘iple of Equivalence in the Theory of Relativity. By Tracy 

YERKES THOMAS. 

An Effect of Argon on the First Positive Band Spectrum of Nitrogen. By 
R. C. Jounson, B.A., Ph.D. (Plate XXVI.) 

The Decay of Radium E. By L. Bastincs, B.A., M.Se.(N.Z 

The Apparent Value of Poisson’s Ratio for Beams of Varying Cross- 
Section. By H. Wricut Baker, M.Sc., A M.I.M.E. 

Latent Heats of Fusion.—Part II. Palmitic "Acid and Benzene. By Mrs. 
K. Stratton, M.Sc., and Prof. J. R. Partincron, D.Sc. 

Some Probleins of ‘Two-dimensional Hydrodynamics. By Dorotuy M. 
Wriwcn, D.Sc. 

The Diffusion of Mercury and of Iodine Vapours through Nitrogen. By 
J. M. Mutraty and H. Jacques. 

Pole Lines occurring in the Interrupted Arc Spectra of Silver, Gold, and 
Copper. By H. Lowery, M. Sc, (Lond.), A.Inst.P., F.R.A. 
(Plate XXVII.) 

Notices respecting New Books. 

Index, Titlepage, Contents, etc. 


128 Pages with 2 Plates and numerous Illustrations in the Text. 


Subscription for 1925, £3 17s. 6d., including six double numbers, post free to 
any part of the world. Any double numbers issued beyond six charged extrn. 


TAYLOR & FRANCIS, 
Red Lion Court, Fieet Street, London, E.C.4 


Although the Calculator only measures 

” when closed—and can be carried in 
the pocket without fear of damage—the 
scales are 66” long, and give results accur- 
ate to four or five significant figures. 

Model N. is of the greatest use for dealing 
with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
of their high degree of accuracy. 

Price 21s. (Post Free) 
Colonial Price 21s. 9d. (Post Free) 
Foreign Price 22s. (Post Free) 

Write Sor tllustrated folder “‘“H” 
& Sole Manufactu 
CARBIC LIMITED 
5! HOLBORN VIADUCT, LONDON €.C.1. 


SCIENTIFIC APPLIANCES 


DALE & HOLLINS 
Blectrical, Magnetic, Optical Materials an 
Motors, Insulated Wires, Batteries, Relays, WIRELESS LESS K. RAD DIG 
Parts and Fittimgs, Crystals, Valves, ‘Phones, 
Duros do not wear out, Electric Clocks, 
ew articles. New List free. 
Lenses, ms, Mirrors, and all Le yt Materials and 
Drawing stock of good nd-hand 
Blectrical and Scientific Instruments. Full Illustrated List 
6d. post free. See our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 


SCIENTIFIC APPLIANCES, & 29 Siomian Avenue, Lonvon, W.C.1. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
93 BARTHOLOMEW CLOSE, LONDON, E.C.1 


Iv 6G 


INSECT COLLECTING. The Insect Hunter’s Com- 
panion. By The Rev. JOSEPH GREENE. Revised and 
extended by AB. FARN; with an Appendix by L. N. 
STANILAND. Sixth Edition. 1924. Price 3s. 6d. net., 
postage 3d. 144 pages. 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published. Part Il: Mathematics (pp. 128). Part 
III: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(p. 112). Part IV: Physics, Letters A-R (pp. 112). Just 
published: Part V: Physics, Letters S-Z, and Supplement 
(pp. 56). In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and Geology, including the Libraries of the late Profs. 

onney and Grenville A. J. Cole, F.R.S. 


Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals. They invite 
correspondence in connexion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PICCADILLY, W.1, LONDON. 


SCIENTIFIC BOOKS 


AND PERIODICALS 
Including the Publications of the Learned Societies, 


ON SALE BY 


WHELDON & WESLEY Ltd. 
2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2 
Classified Catalogues sent post free. Books Purchased. 
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NEW LIST OF 
RHEOSTATS 


JUST PUBLISHED 


A copy will be sent post free on request. 


ISENTHAL & CO. LTD. 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmaster-General, &c. 


Denzil Works, Willesden, 
LONDON, N.W.10 


THESE RHEOSTATS EMBODY 
PERFECTION IN DETAIL IF 
MADE BY ISENTHAL 


MANSFIELD CHEMICAL 
OIL-GAS APPARATUS] | APPARATUS 


FOR AND 


LABORATORIES. CHEMICALS 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary Lists free on 
town’s gas supply. application 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 
CHEMICALS Orgaale & Inorganie 


VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
MANSFIELD & SONS, LTD., oc - CHEMICAL APPARATUS 
23 HAMILTON SQUARE, 


BIRKENHEAD. 


GRADUATED APPARATUS 


eitz 
BURKER COLORIMETER 


This instrument is a dipping colorimeter of a special design, wherein 
strict optical symmetry is achieved by making all refracting and reflecting 
surfaces and strata on the right and left of the apparatus alike at the 
outset, and so arranging matters that they again become equal when 
taking the reading for colour identity. This entirely eliminates the 
effect of the solvent. The concentration of the solution under examina- 
tion, and that of the standard solution are inversely proportional to the 
thicknesses of the strata which produce colour identity. 


Detatled particulars and prices post free on request. 


MICROSCOPES AND ACCESSORIES—MICROTOMES—HAMACYTO-~ 

METERS — PHOTOMICROGRAPHIC APPARATUS — DISSECTING 

STANDS, STAGES, AND LENSES — MICRO ~ PROJECTION 

APPARATUS—ELECTRIC MICROSCOPE LAMPS—EPIDIASCOPES— 
PRISM BINOCULARS, ETC. 


OGILVY & CO. 


(British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 


Optical and Mechanical Repairs to any make of Microscopical Apparatus promptly and 
efficiently executed in our well-equipped London workshops under expert supervision. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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JUST PUBLISHED. EDWARD ARNOLD & CO.’S LIST. 


THE MECHANISM OF LIFE, IN RELATION 
TWO NEW BOOKS BY | TO MODERN PHYSICAL THEORY. 


By JAMES JOHNSTONE, D.Sc., 
J. H. FABRE Professor of Oceanography in the University of Liverpool. 
I§s. net. 


‘The special interest of this book is the author's attempt to bring 
| biology into general line with the recent development of mathematics 


THE WONDER BOOK OF PLANT LIFE | | 


| GROWTH. 
Illustrated. 18. net. | By G. A. DE BEER, B.A., B.Sc., F.L.S 
This volume shows us yet another aspect of the ‘‘incom- | | Fellow of Merton College and Demonstrator in Zoology and Comparative 
parable observer'’—to quote no less an authority than | | Anatomy in the University of Oxford 
Darwin. Fabre the botanist is no less delightful than | | 7s. 6d. net. 
Fabre the entomologist, and the tens of thousands of readers ] | FOUNDERS OF OCEANOGRAPHY 


who lament that his ; great masterpiece has not been published 
in its entirety will find that there is still a treat in store for them. 


AND THEIR WORK. 

| An Introduction to the Science of the Sea. 

By Sir WILLIAM A. HERDMAN, F.R.S., D.Sc., etc., 

Sometime First Professor of Oceanography in the University of Liverpool. 
THE HEAVENS With Plates and Diagrams. 2Is, net. 
AN INTRODUCTION TO THE STUDY OF 

THE PROTOZOA. 
With special reference to Parasitic Forms. 
By the late Proressor E. A. MINCHIN, 


With 191 Figures and Bibliography. 


Illustrated. 15s. net. 


This book teaches astronomy in a manner characteristic 
of the great naturalist. It is notoriously difficult to render 
the movements of the stars and planets intelligible to the 


untrained mind, but Fabre takes nothing for granted. He 25s. net. 

builds his teaching entirely on common everyday observation A HANDBOOK OF CONIFER INCLUDING 
and leads his pupils by easy stages to the greatest heights GINKGOACE® 

of the Sublime Science. ' 


By W. DALLIMORE, 
Assistant at the Royal Gardens, Kew, 
AND A. B. JACKSON, A.L.S. 
With 32 Plates and 120 Illustrations in the text. 42s. net. 


EDWARD ARNOLD & CoO., 


London: 41 & 43 Maddox Street, W.1. 


NEW MCGRAW-HILL BOOKS 


ELECTRICAL DRAFTING AND DESIGN. By C. ©. | YOUR LIFE WORK. By W. Kosen- 
BIsHop. 166 pages. 10s, net. 3ARTEN. 326 pages. 12s. 6d. net. 


Obtainable at all Libraries and Booksellers. 


T. FISHER UNWIN, 1 ADELPHI TERRACE, 
LTD. W.C.2. 


SUBSTATION OPERATION. By E. Kurrz. 261 | PRINCIPLES OF ANIMAL BIOLOGY. By A. F. 
pages. 12s. 6d. net. SHULL, G. R. LA RUE, and A. G. RUTHVEN. 422 


pages. 17s. 6d. net. 

PRACTICAL RADIO, INCLUDING THE TESTING 
OF RADIO RECEIVING SETS. By J. A. Mover | STRUCTURAL ENGINEERING—STRENGTH OF 
and J. F. WosrreL. 248 pages. 8s. 9d. net. MATERIALS. ByG. F. Swain. 570 pages. 25s. net. 


McGraw-Hill Publishing Co., Ltd., 6-8 Bouverie Street, London, E.C.4. 


FIRTH STAINLESS STEEL 


Owing to its remarkable non-corrosive properties, is 
being used extensively (especially for service in 
Tropical Climates) in the manufacture of 


SCIENTIFIC APPARATUS, MIRRORS, 
DENTAL, SURGICAL AND DRAWING INSTRUMENTS 


THOS. FIRTH & SONS, LTD., SHEFFIELD 
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An illustrated monthly record of An- 
M A iN thropological Science, 2s. net per part, 
20s. a year, post free anywhere. 
CONTENTS OF DECEMBER ISSUE. 


Oricinat Articies: Pseudo-Mongolian Type in Negro Africa. 

yaa (With Plate M.)\—Meohirs and Burials.—Maternal Relations in Melanesian 
Ritual.—Pearls as ‘‘ Givers of Life.’"—Revizews: 7he Evolution of Man. 
The Maori Mantle.—CorresronvENCcE: Ancient Hunters.—The Stone- 
Age in Uganda. 


LONDON: THE ROYAL ANTHROPOLOCICAL INSTITUTE, 50 GT. RUSSELL ST., W.C.I. 
General Agent: FRANCIS EDWARDS, 83 High St., Marylebone, W.1. 


BIG BOOK ON PHOTOGRAPHY. 


is The British Journal Photographic Almanac for 
1925 contains over 800 pages of interesting reading matter 
and advertisements. A wonderful two-shillings worth of 
up-to-date information on everything photographic. All 
photographic dealers and bookstalls can supply from stock 
or to order. 


; RAY SOCIETY 
ie The British Charophyta. By James Groves, F.L.S., 


and GeorGe M.A., F.L.S. Vol. II. 
Chareae, with concluding Articlesand Index. xii+129pp., 25 plates 
ry (xxi-xlv). 8vo. Cloth. 1924. £1:5s. net. 

(Vol. I. Nitellea, with 20 plates. 1920. £1:5s. net.) 


i DULAU & CO., LTD. 
sd 34-36 Margaret Sireet, Cavendish Square, London, W.1 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 

Recently published. Part Il: Mathematics (pp. 128). Part 

lll: Astronomy, Geodesy, Chronology, Horology, and Dialling 

(p. 112). Part: IV: Physics, Letters A-R (pp. 112). Just 

published: Part V: Physics, Letters S-Z, and Supplement 

(pp. 56). In preparation: Part VI: Meteorology, Physical Geo- 

. , graphy, and Geology, including the Libraries of the late Profs. 
; . G. Bonney and Grenville A. J. Cole, F.R.S. 


MICROSCOPIC STAINS 


Specially selected for Bacteriological 
and Histological work. 


The B.D.H. Standard Stains are 

tested histologically before they 

are issued. They can be relied 

upon to give the correct reaction 
for each stain. 


Applications are invited for a copy of our Price List 
and Booklet upon Clinical Pathology 
and the use of Stains. 


THE BRITISH DRUG HOUSES, LTD. 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


nA Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals. They invite 
ion with books rare and difficult to get. 


correspond in 
HENRY SOTHERAN & CO., 140 StraNp, W.C.2, & 43 PICCADILLY, W.1, LONDON. 


SCIENTIFIC BOOKS 


AND PERIODICALS 
Including the Publications of the Learned Societies, 


ON SALE BY 


j WHELDON & WESLEY Ltd. 


2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2 
Classified Catalogues sent post free. Books Purchased. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 66 


CHEMICAL AND TECHNICAL BOOKS 


We have a large stock of Scientific and Technical Books and 
journals in all Departments—both new and second hand, and are able 
af to give the best terms. Send a postcard for catalogues. 


WILLIAM BRYCE, Scientific Bookseller, 
ae 54 and 54a Lothian Street, Edinburgh. 


. “THE MICROSCOPE,” by Conrad Beck. 
Part I. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s R. & J. Becx, Ltd., 
68 Cornhill, London, E.C. 3. 


**POSTLIP” 


(No. 633 Mill) 


ENGLISH FILTER PAPERS 


| Manufactured in | 


|| ANNUALLY INCREASING QUANTITIES | 
| for upwards of 50 years. I 


White and All sizes in | 
Grey Plain, Squares, 
Antique, Circles, and | 
, Folded | 
Crinkled, Fi || 
ilters. 
and POSTLIP MILL3 Rolls made || 
Embossed. >> to order. 


| Pure Filterings for Laboratory | 
| Work and in quantities for all 
industrial purposes. 


See Report of TESTS made by The 
National Physical Laboratory, a copy 
of which will be sent on application, 
together with free samples if required. 


EVANS, ADLARD & C0., Lto. 


POSTLIP MILLS, 
WINCHCOMBE R.S.0., GLOS., ENGLAND. 
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“Edney” Hair Hygrometers 


showing directly the 
PERCENTAGE of MOISTURE 


in the room or other position where placed 


HE instruments are strongly made, - 


and mounted in stout polished and > NX 


lacquered brass cases, with 5-inch engraved WN 


and silvered metal dials which give a very 
open range, allowing the variations in 
humidity to be easily observed. 


The action is by the contraction or expan- 
sion of a strand of 50 specially treated 

“eonley* human hairs, which alters in length accord- 
HAR HYCHOMET ER, ing to percentage of moisture in the 
atmosphere. 


This movement is conveyed by simple 
mechanism to a pulley on which the in- 
dicating hand is fixed. 


Each instrument is tested against Standard 
Wet and Dry Bulb thermometers, and is 
guaranteed to give accurate readings. 


A small adjusting screw is provided so 
that at any time the hand can (if required) 
be set to a standard. 


No. 1 No. 2 
| GUARANTEED ACCURATE 


PRICES 


No. | Pattern, for hanging in a room, 
complete - £2:2:0 
No. 2 Pattern, for fixing to wall, with bracket, 
12-inch stem, complete £2:15:0 


No. 3 Pattern, for passing through a door 
or wall, to show humidity of room with- 
out opening the door, 12-inch stem, 
complete £2:15:0 


‘SAFE DELIVERY FREE 


Illustrated Descriptive List of above and other patterns of Hygrographs and Thermographs, 
also Hygrometers, post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LID. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Telephone: Holborn 1981] Any instrument sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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X-RAYS FOR THE LABORATORY 


For Crystallography and Physical and Industrial Research 


THE “ RADIOSEARCH” 
Specially Designed for X-Ray Research 


<\, AN ENTIRELY BRITISH MADE APPARATUS AT A PRICE 
=RIVALLING THE KEENEST FOREIGN COMPETITION. 


bs. apparatus is portable and can be placed on any laboratory 


ALL 
BRITISH 


he protection surrounding the X-Ray tube is equivalent to 
2 mm. of lead rubber, as recommended by the X-Ray and Radium 


Protection “ommittee. 


SPECIFICATION. 

Oil insulated high tension closed circuit transformer, capacity 
70,000 volts at 10 milliamperes. 

Filament heating transformer for Coolidge tube. 

Regulating rheostat for controlling temperature of tube filament. 
canal to measure the current passing through the 
tube. 

Porcelain insulators carrying collapsible spring cond S. 

Fully protective X-Ray shield on bench pedestal. 

COOLIDGE RADIATOR TUBE. 

Mounted on solid oak supporting cabinet. 

Price, complete as above, josteding Coolidge 


tube. For A.C. 100-250 volts £90 0 0 
Price, complete as above, including Coolidge 
tube. For D.C. 100-250 volts m . £120 0 0 


If the Coolidge tube is not required, the above prices are £40 
less, which is the cost of the tu! 

The apparatus may be seen ond tested in our showrooms at 
any time, or further particulars will be sent on request. 


acess THE MEDICAL SUPPLY ASSOCIATION LTD. 


MAKERS 
Actual Manufacturers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


MICROSCOPES, MICROTOMES 
AND ACCESSORY APPARATUS 


CULAR GLASSES, ASTRONOM| 


SCIENTIFIC emeements Spencer Rotary Microtome No. 820 


SECOND-HAND MICROSCOPES 


By makers of repute, from £10. 


STUDENTS’ REQUISITES 


Including Dissecting Instruments in Rolls or as required. 


PHYSIOLOGICAL APPARATUS 


| HAWKSLEY & SONS 
PARSONS OPTICAL GLASS (ee | 683 Wigmore Street, London, W.1 
Little Chester. DERBY. REPAIRS A SPECIALITY 
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I ILTERPAPERS MAIDSTONE, KENT. 


Ordinary Grades. Filter Cones. Diffusion Shells. 

“* Ashless’’ Qualities. Fat-Free Strips for Milk Analysis. Folded Filters. 
Absorption Blocks. Extraction Thimbles. Unsensitised Strips. 
Filter ‘‘ Hats.’’ Black Filter Papers. Etc., etc. 


WHATMAN FILTER PAPER No. 1. 


A high grade Filter Paper for general qualitative work, and for filtering 
ordinary precipitates when the ash weight of the paper is of no consequence. 


Descriptive Booklet, Price List and Samples on application. 


Obtainable from all Laboratory 
Furnishers, in sealed packages 


IN CASE OF DIFFICULTY IN OBTAINING SUPPLIES OR SAMPLES 


Write the Sole Sales Representatives: 


H. REEVE ANGEL & CO., LTD., 
9 Bridewell Place, LONDON, E.C.4. 


The FLETCHER TROLLEY 


provides a variety of useful 


experiments for the 
Mechanical 
Laboratory. 


The Technical Works, 
Lower Broughton, 


MANCHESTER. 
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THE JOURNAL OF 
GENERAL PHYSIOLOGY. 


Edited by W. J. CROZIER, JOHN H. NORTHROP, 
W. J. V. OSTERHOUT. 


CONTENTS OF VOL. VII., No. 2, NOVEMBER 20, 1924. 


GLASER, OTTO. ‘Temperature and forward movement of paramecium. 

CROZIER, W. J. On biological oxidations as functions of temperature. 

CROZIER, W. J., and FEDERIGHI, H. The phototropic mechanism 
in Ranatra. 

CROZIER, W. J., and FEDERIGHI, H. Suppression of phototropic 
circus movements of Lima.x by strychnine. 

OLIVER, JEAN, and-BARNARD, LEONARD. The effect of valency of 
cations and anions on negatively and positively charged red blood cells. 

HECHT, SELIG. The visual discrimination of intensity and the Weber- 
Fechner law. 

WETZEL, NORMAN C_ The kinetics of starvation. 

GREENBERG, DAVID M., and SCHMIDT, CARL L. A. _ Studies 


on the formation and ionization of the compounds of casein with alkali. 
I. The transport numbers of alkali caseinate solutions. 

GREENBERG, DAVID M., and SCHMIDT, CARL L, A. Studies 
on the formation and ionization of the compounds of casein with alkali. 
Il. The conductivities of alkali caseinate solutions. 

GREENBERG, DAVID M., and SCHMIDT, CARL L, A. Studies 
on the formation and ionization of the compounds of casein with alkali. 
III. The electrochemical behaviour of racemic casein. 


Subscription Price per Year (One Volume), $5.00. 
Published bi-monthly by 
THE ROCKEFELLER INSTITUTE for MEDICAL RESEARCH, 
Avenue A and 66th Street - = New York, N.Y. 


BROOKLYN BOTANIC GARDEN MEMOIRS 


VoLuMEI. : 33 contributions by various authors on Genetics, 
Pathology, Mycology, Physiology, Ecology, Plant Geography, 
and Systematic Botany. Price, $3.50 plus postage. 

VoLuME II.: The Vegetation of Long Island. Parr 1. 
The Vegetation of Montauk, etc. Pub. 1923. 108 pp. 
Price, $1.00. 


AMERICAN JOURNAL OF BOTANY 


Devoted to All Branches of Botanical Science. 


Established 1914. Monthly, except August and September. 
Official Publication of the Botanical Society of America. 


Subscription, $6 a year. Volumes 1-11 complete, $79, post 
free. Single numbers, 75 cents. post free. Prices of odd 
volumes on request. Foreign postage, 40 cents. 


ECOLOGY 


Devoted to All Forms of Life in Relation to Environment. 
Established 1920, Quarterly. 


Official Publication of the Ecological Society of America. 
Subscription, $4 a year. Back Volumes I.-V., $4.25 each, 
post free. Single numbers, $1.25 post free. Foreign postage, 


20 cents. 
GENETICS 


A Periodical Record of Investigations in Heredity and Variation. 


Established 1916. Bimonthly. 


Subscription, $6 a year. Single numbers, $1.25 post free. 
Back Volumes 7-9, $7 each, Foreign postage, 50 cents. 


Orders should be placed direct with 


The Secretary, Brooklyn Botanic Garden, 
BROOKLYN, N.Y., U.S.A. 


A TEXT-BOOK OF 


Experimental Psychology 


By CHARLES S. MYERS, M.A., M.D., Sc.D., F.R.S., 
DIRECTOR OF THE PSYCHOLOGICAL LABORATORY, CAMBRIDGE. 
Second Edition. Intwo Parts. Price 15s. net. 

The two Parts arealso sold separately :—Part 1., Text-Book, ros. 6d. net. ; 
art II., Laboratory Exercises, 6s. net. 

“The edition just issued is probably the most complete text-book 
of experimental psychology in this or any other language. Every 
page is loaded with trustworthy statements of verified fact, yet the 
argumentation is so well ordered and the style so concise and clear 
that the book can be read with ease and pleasure.”—Wature. 

Prospectus on application. 


CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4: C. F. Clay, Manager. 


J. POOLE & CO. 


ESTABLISHED 1854 


NEW & SECOND-HAND 
SCIENTIFIC AND EDUCATIONAL 


BOOKSELLERS 


ENQUIRIES BY LETTER 
RECEIVE IMMEDIATE ATTENTION 


86 Charing Cross Road, London, W.C.2 


| W. HEFFER & SONS, Ltd., 4 PETTY 
CURY, CAMBRIDGE, will be glad to receive offers 
of Complete Libraries, Sets of Journals, and Smaller 
Collections of Books, for which they are prepared to 
offer full current value and pay cash. 

§] They have a very highly organised department for the 
supply to Librarians, Institutions, and others, of Scien- 
tific Books and Journals, both English and Foreign 
(new and second-hand). 

‘i Agents for the Chemical Catalogue Co., of New 
York, U.S.A. Recent Publications: Porter (H. C.), 
Coal Carbonization, 30/-; Falk (K. G.), Chemistry of 
Enzyme Actions, 2nd Edn. enlarged, 17/6; Wyckoff 
(R. W. G.), Structure of Crystals, 30/-; Hildebrand 
(J. H.), Solubility, 16/-. 


Licensed Valuers for Probate. 
Telegrams and Cables: HEFFER, CAMBRIDGE. Telephone: 862 (2 lines). 


Offers of Chemical Journals 


PARTS AND VOLUMES 
Journal of Chemical Society, Parts (unbound) for years 1890 to 
1923, complete, with indexes and annual reports. Oo 
Annual Reports of the Chemical Society (bound), years 1904 


to 1922. §/- each 
Journal of American Chemical Society, Monthly Parts (un- 
ound), years 1907, 1910, 1912, and 1913. 15/- a year 


Journal of the Society of Chemical Industry, Parts (un- 
bound). The following years complete :—1889, 1909, 1910, 1912, 

1913, 1915, 1916, 1919, 1920, 1921, and 1922. 10/6 a year 
Journal of the Society of Chemical Industry, Parts (unbound), 
, Ig00 to 1923 complete, with indexes and lists of members. 18 
Berichte der Deutschen Chemischen Gesellschaft, Parts 
(unbound), 1883 to 1889 (a few parts missing). £3100 

Each set is in good condition. 


“W. & G. FOYLE, Lrp., hold a large stock of Back Numbers and 
Volumes of Periodicals, Journals, &c., of all kinds. Please state 
requirements. 


FOYLES, 121 CHARING CROSS ROAD, LONDON, W.C.2 
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DISCOVERY 


THE POPULAR MONTHLY 


JOURNAL OF KNOWLEDGE net | 


Monthly 


ILLUSTRATED : 


We will send a free specimen copy 
of “ Discovery” to anyone anywhere. 
It is a paper worth reading, worth 
supperting and worth recommending 
to your friends. Just send us a post- 
card with the address. 


Articles in the December issue: 
ENCLISH PAINTINGS IN THE MIDDLE ACES. 
Sik F. C. Kenyon, K.C.B., F.B.A. 
WITH THE BRITISH ASSOCIATION IN WEST CANADA. 
0. J. R. HOWARTH (SECY.). 
THE SUMERIANS AND INDIA. C. J. Capp. 
THE VITAMIN EXPERIMENTS ON CHICKENS. 
J. Rivey, B.Sc. 
THE DECIPHERING OF SCORCHED DOCUMENTS. 


Ready this month. 


JUNIOR TECHNICAL 
ELECTRICITY 


By 
ROBERT W. HUTCHINSON, M.Sc., A.M.IE.E. 
Author of “‘ Advanced Text-Book of Magnetism and Electricity.”” 


“Intermediate Text-Book of Magnetism and Electricity.” 
Joint Author of Technical Electricity.”’ 


Price 4s. 6d. 


A First Year Course in Electricity and Electrical * 
Engineering for Technical Schools and Colleges and- 
University Classes, and for those students of Physics 
who wish their studies in this branch to have an applied 
bias from the beginning. 


The general arrangement of the subject matter is 
somewhat similar to that of the well-known work, 
“Technical Electricity,” but the ground covered is not 
so wide; the fundamentals are dealt with in greater 
detail, and the whole treatment is more elementary and 


A. MiTcHELL, M.A., F.1.C. 
THE IMPERIAL INSTITUTE AND SCHOOL MUSEUMS. 


AND MANY OTHEP @RTICLES. 


experimental. 
A Descriptive Prospectus of the above post free 


on application. 


UNIVERSITY TUTORIAL PRESS LD. 


25 Hick Street, New Oxford Street, Lonpon, W.C,2 


Annual Subscription 12s. 6d. post free. 


BENN BROTHERS LTD. 
8 Bouverie Street, London, E.C.4 


PUBLISHERS: EMIL HAIM & CO. 
BRATISLAVA, G.S.R. VIENNA I, Maria Theresienstrasse 10. 


BALTIMORE (Maryland), U.S.A... THE JOHNS HOPKINS PRESS. 


BIOLOGIA GENERALIS 


INTERNATIONAL JOURNAL ARCHIVES INTERNATIONALES INTERNATIONALE ZEITSCHRIFT 
OF GENERAL BIOLOCY DE BIOLOGIE GENERALE FUR ALLCEMEINE BIOLOCIE 


ARCHIVIO INTERNAZIONALE DI BIOLOGIA APXMB 
GENERALE OBINEM 
Co-EDITORS : 
J. ATHANASIU, Bucharest; E. BATAILLON, Montpellier ; D. CALUGAREANU, Cluj; C. M. CHILD, Chicago; 
F. A. E. CREW, Edinburgh; SP. DONTAS, Athens; G. H. J. EKMAN, Helsingfors; E. GIGLIOTOS, Cagliari ; 
E. GLEY, Paris; E. GODLEWSKI, Jr., Cracow; J. A. BIERENS DE HAAN, Groningen; R. G. HARRISON, 
Newhaven, Conn.; L. J. HENDERSON, Cambridge, Mass. ;_ E. HEROUARD, Paris; J. S. HUXLEY, Oxford ; 
N. K. KOLZOW, Moscow; S. KOPEC, Pulawy; J. KRIZENECKY, Brno; W. W. LEPESCHKIN, Prague; 
A. LIPSCHUTZ, Dorpat; S. J. METALNIKOFF, Paris; B. NEMEC, Prague; CH. OGAWA, Kyoto; O. POLIMANTI, 
Perugia; H. POLL, Berlin; M. POPOFF, Sofia; O. PORSCH, Vienna ; H. PRZIBRAM, Vienna ; J. A. M. RUNSTROM, 
Stockholm ; J. SCHAXEL, Jena; CH. R. STOCKARD, New York; S. TSCHULOK, Zurich; J. WILCZYNSKI, Wilno ; 
B. ZARNIK, Zagreb; M. ZAWADOWSKI, Moscow. 


EDITORSHIP : 


as y 
LEOPOLD LOHNER, Graz. RAYMOND PEARL, Baltimore. VLADISLAV RUZICKA, Prague. 

A comprehensive survey of the present state of general biology as well as any detailed researches concerning its problems have met, up to 
the present time, with extreme difficulties, the literature discussing this new branch of science being only accessible in numberless studies and articles 
scattered in many periodicals devoted to various special researches, so much so that the importance of general biology for future scientific work 
can as yet hardly be fully appreciated. 

Our new journal BIOLOGIA GENERALIS is meant todo away with these obstacles by concentrating most of the original work of 
living authors and continually adding a short impartial review of what might still be published elsewhere. 

It will be open to all original articles on any of the three branches of General Biology, ze. general morphology, physiology, and 
ecology, admitting all methods and_ courses of research save purely metaphysical investigations. Contributions in English, French, 
German, Italian and Russian will be accepted. 

The first number is expected to come out in December 1924. 
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SMOKE POLLUTION 


Dr. Owens’s AUTOMATIC AIR 
FILTER and his JET APPARATUS 
for Dust Examination are made by 
C. F. CASELLA & CO. Ltd. 
49 & 50 Parliament Street, London, S.W.1 


The Leading 
BRITISH HOUSE 


CHEMICAL 
REAGENTS 


PURE, FINE 
& RARE 
CHEMICALS 


HOPKIN & WILLIAMS 


6 Cross St. Hatton Garden. London 
Works. Ilford. London. 


For D.C. MEASUREMENTS: 


: CURRENTS: 
from 0-000002 to 24 amperes. 
PRESSURES: 

from 0-00002 to 600 volts. 


i This Unipivot Galvanometer can be applied to a large 
- By fitting two scales, one for 


of measurements. 
C. work, it can be used for 


nd the other for A. 
meneurements of current or pressure of either type, over 
a range which can be widely varied by the use of easily 
attached accessories. Further particu~ 

jars on request. 


WORKS 
LONDON. & 
CAMBRIDGE 


A VERSATILE 
GALVANOMETER 


—CAMBRIDGE=— fag 


45. GROSVENOR PLACE 
“LONDON, S.W.L 


PRESSURES: 


from 0-003 to 24 amperes. 
from 0-015 to 120 volts. ' 


AMERICAN COMPANY: Cambridge Instrument Co. Inc. Grand Centra: Terminal, New York, 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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On reference to the names of the 
Metals contained therein, it will be 
noticed that they are printed so as to 
come near to the right-hand edge, 
while those of the “ Acid-radicals ” 
come to the left-hand edge. These 
are to be cut along the black lines with 
a pair of scissors, and the two portions 
affixed to the bottle in such a manner 
that the two black lines are in one 
and the same straight line. 
Labels are cut across with ordinary 
care the join will be scarcely visible, 
and the Label will appear to be in one 
piece. If it is desired to add any 
further information about the contents 
of a bottle, such as “Chem. Pure,” 
“Glacial,” etc., smaller Labels are 
provided and should also be cut out 
and affixed under the Combination 
Label. G. E. C. 


Book open showing arrangement 


of labels 


PRICE: 2/- PER BOOK 
PUBLISHED BY : 


‘Half-Labels so arranged that any possible (or for that 


If the - 


THE 


‘““HALFO” BOOK 


OF 


CHEMICAL LABELS 


Compiled and arranged by Professor “Sir GEORGE CORY, 
M.A., F.C.S., of the Rhodes University College, Grahams- 
town, S. Africa. 


AUTHOR'S NOTE 


It is not an uncommon experience, when wanting a 
label for a common substance, such as Barium Chloride, 
say, to find that an insufficient number of the ‘ Chlorides” 
of this particular metal has been supplied, though there 
may be available “Cadmium,” ‘ Vanadium,” or other 
little used Chlorides. And wice versa, ‘“ Nitrates” or 
‘“*Calcium,” “‘ Magnesium” and “ Mercury” are useful in 
their way, but do not help much in the necessarily frequent 
renewals of the common “Cobalt” and ‘Silver Nitrate” 
and so with many other cases. To obviate the 
inconvenience thus arising, the ‘‘ Halfo” Book provides 


matter impossible) combination of Metal and Acid radical 
can be formed in such numbers of each particular Label 
as dictated by the everyday experience in the Laboratory. 


| COBALT COBALT : OXIDE. OXIDE, | 
COPPER COPPER DIOXIDE. » DIOXIDE, | 

COPPER COPPER: DIOXIDE. DIOXIDE, = 
COPPER COPPER TETROXIDE. TETROXIDE. = | 
= FERROUS “PEROKIDE, = PEROXIDE, = | 
FERROUS FERROUS ' PEROXIDE. « PEROXIDE, | 
FERROUS = FERROUS '|: “PHOSPHATE. = PHOSPHATE. 

FERRIG FERRI PHOSPHATE. PHOSPHATE, 
FERRIC FERRIC || PHOSPHATE. PHOSPHATE, = || 
J 


F. E. BECKER & C2: 


W. & J. GEORGE (LONDON) LTD., Proprietors, 


NIVOC HOUSE, 17-29 HATTON WALL, 


LONDON, E.C.1. 


= 
OOO 
|| Gummed Labels 
\\ Reagent Bottles, Shelves, 
\ and Drawers, | 
\\ \ CH L LABORATORY. | ig 
| 
| 3 
| 2 
| | 
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[eitz 
PETROLOGICAL 
MICROSCOPES 


STUDENT’S MODEL 
STAND IIIM (illustrated), inclinable, with rotating stage divided in 


degrees, coarse and fine adjustments, Bertrand lens, tube analyser, 
substage consisting of Nicol prism, condenser with high power 
swing-out component focussed by rack and pinion, objective 
clutch, and two centring collars . ‘ . £2010 0 
Achromatic Objective No. 2 (1) 


Eyepiece, with cross lines . 013 6 
£24 3 6 


Catalogue 47 POL, giving full particulars of all 
Petrological Stands and Accessories, post free. 


OGILVY & CO. 


(British Agents for E. Leitz) 


18 BLOOMSBURY SQUARE, LONDON, W.C.1 


MICROSCOPES 


for all requirements 
Also 
MICROTOMES, PHOTOMICROGRAPHIC 
APPARATUS, CENTRIFUGES, COLORI- 
METERS, HAEMOGLOBINOMETERS, Etc. 


Full particulars on application. 


Bausch & jomb ()ptical @.|td. 
Contractors to British, Indian, Colonial and Foreign Governments. 
oO 37-38 HATTON GARDEN, 
LONDON, E.C.1. 


Our instruments may be obtained through all Dealers. 


FFS MODEL 
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“Edney” Hair Hygrographs 


of guaranteed accuracy 


Size 1: in. x 5 in. x 74 in. 


THE “ EDNEY” HAIR HYGROGRAPH records directly the percentage of messy in the atmosphere of the room or 
place being tested. Actuated by a string of human hair, the movement is transmitted through levers to the pen, which 
records on the chart the exact percentage of humidity. The Instrument is strongly mounted on cast-iron base with hinged 
copper cover. 

Price complete, with charts for one year and bottle of ink. £8 


THERMO- HYGROGRAPH 


THERMO-HYGROGRAPH 


Size Ir in. x5 in. x 74 in. 


THE = EDNEY 7 THERMO-HYGROGRAPH records on the same chart by different coloured inks the temperature 


and humidity of the atmosphere. The Instrument is strongly mounted on cast-iron base with hinged copper cover. 
Price complete, with charts for one year and red and blue inks . - 212 iz © 


Illustrated Descriptive List of above and other patterns of Hygrographs and Thermographs, 
also Hygrometers, post free from the Sole Manufacturers : 


PASTORELLI & RAPKIN LID. 


Established 1750. Contractors to various Departments of H.M. Government. 
Actual Makers also of Thermometers, Barometers, Barographs, Hydrometers, and Standard Meteorological Instruments. 


46 HATTON GARDEN, LONDON, E.C.1. 
Telephone: Holborn 1981] Any instrument sent on approval if desired [Telegrams : Rapkin, London 
Carriage paid and safe delivery guaranteed of all instruments within the British Isles. 
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THE GENERAL DISCUSSIONS OF 
THE FARADAY SOCIETY. 


The SECRETARY will send on application the latest list of available 
REPRINTS.—9g0 Great Russell Street, London, W.C.1. 


BOOKS WANTED. 


Mineralogica and Micrographica and other Works by Fougé and Michel 


evy. 
Also Zirkel’s Petrology. State prices. Box No. 13, clo NATURE. 


FOSSILS, MINERALS, ROCKS, MICRO- 
SCOPE slides (rocks and botanical), ientern slides, etc. Selling collec- 
tion, low prices. Mrs. GwINNELL, 34 Barrowgate Road, Chiswick, 
W.4. 


Large number of Laboratory Apparatus and 


Fittings, Chemical and Electrical, for sale — at 25 per cent. to 
40 per cent. under list prices. Box 246, clo NATURE 


WANTED—Second-hand Binocular Dis- 


secting Microscope. Medium and Low Powers. Approval. State 
price, etc. Box 245, c/o NATURE. 


- THE MICROSCOPE,” by Conrad Beck. 
Part I. A Simple Handbook, 2s. 6d. Post mm 2s. rod. Part Il. 
An Advanced Handbook, 7s. 6d. Post free, 8s R. & J. Beck, Ltu., 

68 Cornhill, London, E. c. 3 


THE HERBERT SMITH 
REFRACTOMETER 


For determining the Refractive Indices 
of Gem Stones and Minerals, and ap~ 
proximately of Liquids and Fats. The 
Scale gives the Indices without calcula~ 
tion to and by estimation to -001. 
Theinstrumentwillaccommodate 
either large or small specimens. 


H. Ss. in case 
p with p .£910 0 

case containing the necessary refract- 
ing liquid in two dropping bottles. 015 O 

Descriptive Pamphlet containing 

complete tables of the physical 


characters of gem stones and index 
to their <e by Dr. Herbert 
Smith . . post free 


J.H. STEWARD, LTD. 


406 &45Z Strand, London, W.C.2 


GLEWS 
Rapium Co LLECTOR 


Ov. PATEN 


ALWAYS WORKING, WET OR DRY 
From House~Window or Lawn. 
FINE LECTURE EXPERIMENT 
FASCINATING STUDY. HUNDREDS OF VOLTS. 


As shown working Royal Institution Conversazione. 


Complete Outfit (Rod, Radium Collector, and 
Electroscope), Price Two Guineas. 
Radium Collec*or only, 25 Shillings. 


F. HARRISON GLEW, 1535 CLAPHAM RD., LONDON. 


LABORATORY EQUIPMENT 


Those interested in the fitting of a new laboratory or the 
extension or rearrangement of existing labs., are invited to com- 
municate with us. We are specialists in the making of 
benches, fume cupboards, and all types of furniture, and 
hoid large stocks of laboratory water and gas fittings, 
sinks, etc. Plans and lay-outs submitted, or estimates given 
to clients’ own prepared schemes. 


BROWN & SON 
Laboratory Fitters 
ALEMBIC WORKS, WEDMORE STREET 
LONDON, N.19. 


THE THEORY OF RELATIVITY. 


Rochester, N.Y. Second Edition, Enlarged. 


MACMILLAN’S NEW AND RECENT BOOKS. 


SECOND EDITION ENLARGED. 


By L. SILBERSTEIN, Ph.D., late Lecturer in Natural 
Philosophy at the University of Rome, Mathematical Physicist, Eastman Research Laboratory, 


8vo. 25s. net. 


THE ECONOMICS OF WELFARE. 


SECOND EDITION, THOROUGHLY REVISED. 


By A. C. PIGOU, M.A., Professor of Political Economy 
in the University of Cambridge. Second Edition, thoroughly revised. 8vo. 3os. net. 


FINANCIAL REFORM. 


By HENRY HIGGS, C.B. 8vo. 6s. net. 
THE SCOTS MAN.—“ Mr. Higgs is to be congratulated on having contrived to touch on so many urgent questions in 
the brief compass of his four lectures, and on being throughout so stimulative of thought. 


” 


THE STATE THEORY OF MONEY. 


students of economics in the English-speaking countries.” 


Edition. Translated by H. M. LUCAS and J. BONAR. §8vo. tos. 6d. net. 
THE FINANCIAL NEWS.—* The translation has rendered this interesting work accessible for wide classes of 


By GEORG FRIEDRICH KNAPP. Abridged 


MACMILLAN & CO, LTD., LONDON, W.C.z. 


RACTIVE INDE 

| 
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RELAYS 


FOR 
TEMPERATURE CONTROL 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 
Price - - £8:10:0 


REVOLVING FANS FOR AIR CIRCULATION 
Price - - £9:9:0 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within 74° Cent. 


BAILY, GRUNDY & BARRETT L?. 


2 St. Mary’s Passage 


CAMBRIDGE 


Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 


Max Kohl A.G. 


Chemnitz (Germany) 
Manufacturers of 


Physical Apparatus 
Laboratory Furniture 
Induction Coils - Oil Air Pumps 
Experimental Switchboards 
Projection Apparatus 


Spectrometer 


Special Lists on request 


Chances 
Resistance 


Laboratory 
Glassware 


To satisfactorily with- 
stand the exacting work 
to which it is subjected, 
Laboratory Glassware 
must be of the highest 
quality possible. 

Chance’s Resistance 
Laboratory Glassware 
zs of the finest quality 


‘obtainable. That it is 


made by the oldest and 
one of the largest glass 
manufacturers in the 
Kingdom is in_ itself 
sufficient guarantee of 
its merit—but additional 
proof of its superiority 
is furnished by the 
National Physical 
Laboratory Report, 
which details how 
Chance’s Glassware 
recently enhanced its 
reputation during a 
series of exhaustive tests 
for heat resistance and 
chemical action. 

If you have not already 
seen a copy of the 
N.P.L. Report, ask us 
to mail you one. 


Norte. — Chance’s  Glass- 
ware is obtainable from 
any Wholesale Dealer, but 
if any difficulty is expert- 
enced in supply, please 


write us. 


CHANCE BROTHERS 


& CO. LIMITED 
GLASS WORKS 


SMETHWICK, BIRMINGHAM. 


<> 
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Vol. I (1924) of the 


EXTRA PHARMACOPCGIA 


(1163 + xxxviii pp.) 


By MARTINDALE and WESTCOTT 


is now ready, 27/6 net. Post free 28/-. 


tion on the follow 


: “ACTIVATED” ALKALOIDS, ASPIRIN COM- 


Contains new and concise 


POUNDS, BISMUTH INJECTIONS FOR SYPHILIS, COLLOIDAL METALS, EMETINE AND 


—— - COMPOUNDS, ACCESSORY FOOD FACTORS, CHAULMOOGRA PREPARATIONS, INSULIN, 


NON-IONISABLE MERCURIALS, QUINIDINE AND CINCHONIDINE, 


DANGEROUS DRUGS ACTS INSTRUCTIONS. 


VACCINES, ORGANOTHERAPY, INTRAVENOUS TREATMENT, 


“* We repeat our opinion that it is one of the few books which the medical practitioner, the analyst, and the pharmacist cannot afford to be without.” —Lancet; 


LONDON: H. K. LEWIS & CO. Ltd., 136 GOWER STREET, W.C.1. 


_ParRT I NOW READY 


EDITION LIMITED TO 412 COPIES 


To be completed in 12 parts, 4to, each with 
4 Coloured Plates, in addition to Photogravures, 
price 26s. net each part. 


MONOGRAPH 


OF THE 


BIRDS OF PREY 


(Order Accipitres) 


Illustrated by 36 highly finished Coloured Plates of 

Birds reproduced from drawings made expressly for 

this work by H. Gronvold, twelve Coloured Plates 

containing numerous figures of Eggs, and several 
Photogravure Plates. 


BY 


H. KIRKE SWANN, F.Z.S., M.B.O.U. 
Corresponding Fellow of the Amer. Orn. Union. 


Descriptive Prospectus with Specimen Page and Plate may be 
had on application. 


LONDON 
WHELDON & WESLEY, Lt. 


2,3 & 4 Arthur Street, New Oxford St., W.C.2 


SOTHERAN’S CATALOGUE OF SCIENCE AND TECHNOLOGY. 


nee Published. Part Il: Mathematics (pp. 128). Part 
: Astronomy, Geodesy, Chronology, Horology, and Diallin 

(p. 112). Part: IV: Physics, Letters A-R 112). 
published: Part V: Physics, Letters S-Z, and Supplement 
(pp. 56). In preparation: Part Vi: Meteorology, Physical Geo- 
graphy, and Geology, including the Libraries of the late Profs. 

- G. Bonney and Grenville A. J. Cole, F.R.S. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals. They invite 
corresp in ion with books rare and difficult to get. 

HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PICCADILLY, W.1, LONDON. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 
Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


IT 6G 


THE CHEMICAL SIGNIFICANCE OF 
OPTICAL DISPERSION. 
A Thesis submitted to the University of London for 


the Degree of Doctor of Science. By HAROLD 
HUNTER. 120pp. Demy 8vo. Post free 7s. 6d. net. 


Published by the author, and obtainable from him at the BATTER-~ 
SEA POLYTECHNIC, London, S.W.1I. 


JOURNAL OF THE INSTITUTE OF 
ACTUARIES. 


No. 285.—NOVEMBER 1924.—Price 5s. 


CONTENTS. 


Further Notes on the Annuity Business of British Offices and the Valuation 
thereof. By W. Pain Ecperton, F.I.A., and H. J. P. Oakey, 
F.L.A. 


A simple group-check for the Valuation of Whole-Life Assurances. 
Legal Notes. 

Actuarial Notes. 

Original Tables. 

Reviews. 

Notes on Post Office Life Insurance in Japan. 

The Institute of Actuaries. 


London: C. & E. LAYTON, Farringdon Street, E.C.4. 


OXYGEN 


And other Gases. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
Hydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 
put of about four million cubic feet per day. 
Special Terms quoted to the Trade. 


Catalogue and full particulars on application to the Head 
Offices of the Company— 


THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 


LONDON, N.18. 
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Carnegie Institution of Washington 
Second Edition, Demy 8vo. Pp: x + 208, With 98 figs. 


74. Sommer, H. Oskar. Vulgate Version of the Arthurian Price 8s. 6d. net. (Postage 6d.) 
Romances. Edited from manuscripts in the British Museum. 


) Seven volumes, and index. Quarto. Per vol. — . $5.00 THE SPECTROSCOPE 


89. Hodell, C. W. The Old Yellow Book: Source of 


Browning’s ‘The _ and the Book.” Octavo, 621 and its uses in General Analytical Chemistry 
169. Callaway, Morgan. The Infinitive in Anglo-Saxon. 
“oe T. THORNE BAKER, A.M.I.E.E., F.R.P.S. 
171. Lancaster, H.C. Pierre Du tte Dramatist. Octavo, "| This work has been thoroughly revised, considerably 
187 pages, 1 plate . ‘ A : ‘ . $1.25 enlarged, and the practical laboratory side of the subject 
. has been dealt with. A chapter on X-ray analysis has 
189. Osgood, C. G. Concordance to the Poems of Spenser. esl Rg 


Quarto, pages, I plate . $20.00 


202. Cooper, Lane. Concordance to the Works of Horace. Fifth Edition. Demy 8v0. With 144 figs., including 


Octavo, 603 pages . 5s ¥ - $7.00 12 plates. Price 10S. 6d. net. (Postage 6d.) 
208. Broughton, L. N., M. R. ‘Sieniiaias and others. 

Concordance to the Poems of Keats. saa 458 pages, CROSS & COLE’S 


In Press. MODERN MICROSCOPY 


353- Ponca J. S. P. A Concordance to the Works of A Handbook for Beginners and Students 
By M. I. CROSS and MARTIN Jj. COLE. 


The publications of the Institution now number over 


500 volumes, the subjects including Anatomy, Archeology, With Chapters on Special Subjects by various Writers. 
Astronomy, Botany, Chemistry, Climatology, Economics and 
Sociology, Embryology, Engineering, Folk-Lore, Genetics, "| Whether used as a means of amusement and recreation, 
Geology, History, International Law, Literature, Mathematics, or for the more profound investigation of biological and 
Medicine, Nutrition, Paleontology, Paleography, Philology, | other problems, the fifth edition of this well-tested book 
Physics, Terrestrial Magnetism, and Zoology. cannot fail to be of great usefulness. 


Orders for books should be addressed 

to your bookdealer or to ~ BAILLIERE, TINDALL & cox 
CARNEGIE INSTITUTION OF WASHINGTON 8 Henrietta St., Covent Garden, London, W.C.2. 
WASHINGTON, D.C., U.S.A. 


THE TIMES of November 16, 1922, says:—‘ This first volume of a new edition more than sustains the high reputation which this 
popular work of reference has long held. The articles are full and at the same time concise, and the arrangement, printing, and general make-up 
excellent. Many of the articles are entirely fresh, others written for earlier issues so thorou ghly revised by their authors as to be virtually new,’ 


Now Ready, Volumes I. to V.i of the 
Thoroughly Revised Edition of 


CHAMBERS’S 


ENCYCLOPADIA 


A Dictionary of Universal Knowledge. 
Edited by DAVID PATRICK, LL.D., and WILLIAM GEDDIE, M.A., B.Sc. 


Cloth, 20/- net; half-morocco, 35/- net per volume. 


Chamibers's Encyclopedia has a character of its own. It strives to be at once comprehensive, compact, accurate, lucid, readable, and handy for 
reference. ‘The larger themes are broken up into many articles ; but provision is throughout made for securing a sy stematic conspectus of the whole 
subject. Thus the article GEoLoGy gives a history of the science and plans out the whole field ; while the reader in search of information on single 
items such as Plesiosaurus, Boulder-Clay, Denudation, Caves, Pitchstone, Greensand, Mamm« oth, Coprolites, Dykes, Trilobites, Pterodactyl, the 
Antiquity of Man, will not have to hunt for these hidden in a trackless wilderness of continuous dissertation, but will find each under its several head 


Some Contributors whose Articles appear in the Revised Edition : 


Lord Birkenhead. Andrew Lang. . Prof. Sir John Macpherson. Sir W. H. Bragg. 

Prof. John Adams. Sir John Simon, Prof. E. H. Parker. Prof. W. A. Bone. 
George a Shaw. A. C. Benson. Edward Clodd. Sir Joseph Fayrer. 

Dr. E. J. Dillo Sir Ronald Ross. Admiral Sir R. Tupper, K.C.B, Prof. A. Harden. 

G. K. jacdiiion. Sir Frank Dyson. Sir H. W. Barlow. Prof. A. Berriedale Keith, 
Dr. Henry Bradley. Prof. H. Cecil Wyld. Dr. W. S. Bruce. Sir A. Daniel Hall. 

Prof. L. W. Lyde. Sir Oliver Lodge. Prof. Herbert T. Andrews.” Prof. Gilbert Murray. 


To be completed in 10 Volumes, Imperial 8vo. A Volume will be issued every few months. For this edition Messrs. 
J. Bartholomew & Son, Ltd., are producing a thoroughly up-to-date set of Authoritative Political and Physical Maps. 


AT ALL BOOKSELLERS. | 
W. & R. CHAMBERS, Ltd., 38 Soho Sq., London, W.1, and 339 High St., Edinburgh. 
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A B-S Refractometers 


because of their greater con- 
venience are an aid to accuracy 


Full particulars from the Makers: 


BELLINGHAM & STANLEY Lita. 
71 HORNSEY RISE, 
LONDON, N.19. 


Tel. Mountview 2270. 


With 110 Full Page and other Illustrations. 258. net. 


AN INTRODUCTION 
TO THE STUDY OF RECENT CORALS 


By SYDNEY J. HICKSON, 


* Professor of Zoology in the University of Manchester, 


The book is beautifully made and the illustrations are extraordinarily fine 

. the photography is very excellent indeed. e book is one which 

many naturalists and teachers have long desired and it should have a wide 
circle of readers.—J. J. in The Manchester Guardian. 


Demy 8vo. 300 pp., with 34 Text Figures and Illustrations. 
20s. 


THE 
PRINCIPLES OF INSECT CONTROL 


By ROBERT A. WARDLE, M.Sc, 


Lecturer in Economic Zoology, the Victoria University of Manchester, 
AND 


PHILIP BUCKLE, M.Sc., 


Late Lecturer in Agricultural Zoology, the University of Durham. 


‘Messrs. Wardle and Buckle have rendered a distinct service in provid- 
ing an excellent 7ésumé of the present-day position with regard to insect 
control. The volume should appeal to economic entomologists since it 
covers the whole field of a subject which has not been previously surveyed 
in so comprehensive a manner.”—WVature. 

‘“*The authors are to be congratulated in presenting this compilation 
which covers a very wide field, in such an interesting and readable 
manner.” —Science Progress. 


AT THE UNIVERSITY PRESS, 
23 LIME GROVE, OXFORD ROAD, MANCHESTER. 
LONGMANS, GREEN & COMPANY, 


39 PATERNOSTER ROW, LONDON, E.C.4, 
NEW YORK, TORONTO, BOMBAY, CALCUTTA, MADRAS. 


Although the Calculator only 
6” when closed—and can be carried in 
the pocket without fear of damage—the 
scales are 66” long, and give results accur- 
ate to four or five significant figures. 

Model N. is of the greatest use for dealing 
with calculations of money—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
of their high degree of accuracy. 

Price 21s. (Post Free) 

Colonial Price 21s. 9d. (Post Free) 
Foreign Price 223. (Post Free) 


Write for illustrated folder “‘H” 
Pat & Sole Manufact 
CARBIC LIMITED 
51 HOLBORN VIADUCT, LONDON, E.C.1. 


G. C. DYMOND, F.1.C.P.A. H. E. POTTS, F.1.C.P.A. 
W. P. THOMPSON & CO., 
CHARTERED PATENT AGENTS, 

12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN’S INN FIELDS, LONDON. 
J.V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A. 


FINGER PRINTS 


Studies on Papillary Patterns of Human 
Fingers. By KRISTINE BONNEVIE, 
Institut for Arvelighetsforskning, University of 
Kristiania, Norway. 
With 37 text-figures, 24 tables, and 4 plates. 
(Journal of Genetics, Vol 15, No 1.) 
Crown 4to. Paper covers. 15s net. 
CAMBRIDGE UNIVERSITY PRESS 
Fetter Lane, London, E.C.4 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 
23 HAMILTON SQUARE, 
BIRKENHEAD. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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A GIFT OF LIFELONG INTEREST 


THE 
“PEANDAR” DIAL BAROGRAPH 


With our new engraved and silvered metal dial, on which a curved thermometer 
is mounted, thus showing the present readings of barometer and thermometer— 
in addition to the barometric record on the chart. 

Very best quality, in solid oak, walnut, or mahogany case, with bevelled 
edge plate giasses and chart drawer. 


ABSOLUTELY ACCURATE. DIMENSIONS 15x98: INS. 


Price, complete with a year’s Charts, Ink, and Instructions £12 12 0 
without dial. £10 10 O 


” ” 
Carriage paid and safe delivery guaranteed within the British Isles. 
WE SHALL BE PLEASED TO SUPPLY THE ABOVE ON APPROVAL. 


We have a large Stock of this and other Patterns ready for despatch. 
ALSO PENDANT AND CIRCULAR ANEROID BAROMETERS IN A GREAT VARIETY OF DESIGNS. 


PASTORELLI & RAPKIN LTD. 


(Established 1750) 


ACTUAL MANUFACTURERS OF STANDARD, SELF-REGISTERING, AND 
SELF -RECORDING METEOROLOGICAL INSTRUMENTS OF ALL KINDS. 


Contractors to the various Departments of H.M. Government. 


46 HATTON GARDEN, LONDON, E.C.1 


Telephone: HOLBORN 1981. Telegrams: “RAPKIN, LONDON.” 
ILLUSTRATED DESCRIPTIVE PRICE LISTS ON REQUEST. 
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_THE 
QUARTERLY JOURNAL 


OF 
MICROSCOPICAL SCIENCE 


No. 272. (Vol. 68. Part IV.) Price 21s. net. 


| CONTENTS.—J. P. Hill and Margaret Tribe (The | 
Early Development of the Cat (Felis Domestica)). | 
~W. C. McIntosh (On Two Tubes of Polyodontes, | 
and on the Discharge of the Ova in Thelepus). E. N. 

| Pavlovsky (Studies on the Organization and Develop- | 
ment of Scorpions). J. F. G. Wheeler (The Growth of | 
the Egg in the Dab (Pleuronectes limanda)). G.R. de | 
| Beer (Note on Placodes and the Ophthalmic Nerves). 


| With 12 plates and 18 text-figures. 


_ Subscription for four numbers of a volume 
| post free on issue 


| £4:0:0 


OXFORD UNIVERSITY PRESS 
Amen House, Warwick Square, London, E.C.4 


APPARATUS FOR PHYSICAL RESEARCH 


Calibrated PIRANI GAUGES, for pressures from 0-0001 


to 0-1 mm. 


Coe IONISATION GAUGES, for pressures below 


mm. 
PHOTOELECTRIC CELLS (Na, K, Rb, in vacuo). 


Gas-filled incandescent LAMPS IN SILICA BULBS, 
giving radiation down to 42900. 


Inquiries to be sent to the Director 


RESEARCH LABORATORIES OF THE GENERAL 
ELECTRIC CO. LTD., WEMBLEY. 


JAMES SWIFT & SON L® 


Makers of the highest grade 
Microscopes and Accessories. 
Contractors to all Scientific Departments of H.M.Govt. 


wove.  L.M.S.” MICROSCOPE 


MODEL 
; Specially designed for Pathology, 
Bacteriology, Haematology, etc. 
With Improved Fine Adjustment 
and Special Mechanical Stage. 


Catalogue post free on request. 
UNIVERSITY OPTICAL WORKS, 


~ 81 TOTTENHAM COURT ROAD 
LONDON, W.1. 


CHEMICAL AND TECHNICAL BOOKS 


We have a large stock of Scientific and Technical Books and 
journals in all Departments—both new and second hand, and are able 
to give the best terms. Send a postcard for catalogues. 

WILLIAM BRYCE, Scientific Bookseller, 

54 and 54a Lothian Street, Edinburgh. 


OLD PLATINUM, COLD, 


Dental Alloy, Seman" &c., 
Purchased for Cash or Valued. 


SPINK & SON, Ltd., 


& 18 PICCADILLY, 
EST. 1772. 


Fine Jewels or Plate also purchased or valued. 


G. C. DYMOND, F.I.C.P.A. H. E. POTTS, F.1.C.P.A. 
W. P. THOMPSON & CO., 
CHARTERED PATENT AGENTS, 

12 CHURCH STREET, LIVERPOOL, 
and 50 LINCOLN’S INN FIELDS, LONDON. 
J.V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A. 


SCIENTIFIC APPLIANCES 


DALE & HOLLINS 


Maquette, Optical Materials 

Motors, Insulated Wires, Batteries, Relays, ADIG 
Parts and Fittings, Crystals, Valves, "Phones, Con 
Duros Accumulators, do not wear out, Electric Clocks, 

new articles. New List free. 

Lenses, Prisms, ae, and all er Materials and 
Drawing Large stock of Second-hand 
Blectrical and Scientific Saeeepenee. Full Illustrated List 
6d. post free. See our S, Or write us. In centre of 


of Kingsway. 
SCIENTIFIC APPLIANCES, 11 & 29 SiOiLIAN AvENUE, LonpoN, W.C.1. 


FOSSILS, MINERALS, ROCKS, MICRO- 


SCOPE slides (rocks and botanical), lantern slides, oa Selling collec- 
tion, low prices. Mrs. GwinNNELL, 34 Barrowgate Road, Chiswick, 
W.4. 


ACCURATE CHEMICAL THERMOMETERS.— 


tro" C., 350" C., 220° F., 300° F., 25.; 200° C., 25, 64.3 360° C., 400° F., 
35. 500° C. gasfilled, special glass, ros. Beckmann’ 's Thermometers with 
Auxiliary Scale, C., 225. 6d. each. Approval.—CHEELD, Chesham. 


“THE MICROSCOPE,” by Conrad Beck. 


Part I. A Simple Handbook, 2s. 6d. Post free, 2s. rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s. R. & J. Beck, Ltd., 
68 Cornhill, London, E.C, 3. 


SOTHERAN’S CATALOCUE OF SCIENCE ANL TECHNOLOCY. 


Recently published. Part Il: Mathematics (pp. 128). Part 
lll: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(p. 112) Part IV: Physics, Letters A-R (pp. 112). Just 
published: Part V: Physics, Letters S-Z, and Supplement 
(pp. 56). In preparation: Part VI: Meteorology, Physical Geo- 
graphy, and Geology, including the ane of the late Profs. 

e onney and renville A. J. Cole, 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
—_ on exact penn as well as sets of scientific periodicals. They invite 
with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 STRAND, W.C.2, & 43 PiccADILLy, W.i, LONDON. 


ADLARD & SON & WEST NEWMAN 


LIMITED 
SCIENCE & GENERAL PRINTERS 


Home and Export. 
23 BARTHOLOMEW CLOSE, LONDON, E.C.1 
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THE “CHAINOMATIC” 
BALANCE 


Every user of a Chemical Balance 
will at once appreciate the value of 
an instrument equipped with the 
attachment shown. 


ITS ADVANTAGES ARE: 


Great saving of time—without loss 
of accuracy. Riders and weights 
below 0-1 grm. not required. Possi- 
bility of error reduced to a minimum. 
Continualopeningand shutting of case is 
entirely avoided during final weighings. 
Graduations, being white on black, are 
very distinct, and can be read with ease. 


Full particulars sent on request. 


Manufactured in London by 


L. OERTLING LTD. 


(Established 1849) 
Turnmill Street, E.C.1 


Highest Awards at all Great Exhibitions. 


This Potentiometer has a total reading of 51 millivolts, and is divided into 50 coils 
and a slide wire of 120 divisions. Each division on the slide wire corresponds to 
‘01 millivolt. Separate interlocked keys are provided for Standard Cell and Test. 
Any total range can be supplied, while two or three ranges can be provided on 
; the same instrument if desired. Full particulars sent on request. 


GAMBRELL BROS. LTD. 
76 VICTORIA STREET, LONDON, S.W.1 


puones: { VICTORIA 9938. HEAD OFFICE\ MERTON ROAD, SOUTHFIELDS, 
PUTNEY 3641-2. AND WORKS: LONDON, S.W.18. 
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MACMILLAN’S NEW AND RECENT BOOKS. 


AUTOBIOGRAPHY OF THE LATE SIR ARCHIBALD GEIKIE. 


A LONG LIFE’S WORK: An Autobiography. By SiR ARCHIBALD GEIKIE, O.M., 
K.C.B., D.C.L., Sc.D., etc. With Photogravure Portrait. 8vo. 18s. net. 


TEXTBOOK OF GEOLOGY. By the late Sin ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., 
LL.D., formerly Murchison Professor of Geology and Mineralogy in the University of Edinburgh. 
Fourth Edition Revised and Enlarged. New Impression. Illustrated. 2 vols. 8vo. 36s. net. 

VOLUME III. JUST PUBLISHED. 

THE BELIEF IN IMMORTALITY AND THE WORSHIP OF THE DEAD. 
By Sir J. G. FRAZER, author of “The Golden Bough.”  8vo, 

VOL. III. THE BELIEF AMONG THE MICRONESIANS. 18s. net. 


ANCIENT HUNTERS AND THEIR MODERN REPRESENTATIVES. _ py 
W. J. SOLLAS, Sc.D., F.R.S., Professor of Geology and Palzontology in the University of Oxford. 
Third Edition. With 370 Illustrations; pp. xxxvi, 697. 8vo. 25s. net. 


SECOND EDITION ENLARGED. 
THE THEORY OF RELATIVITY. By L. SILBERSTEIN, Ph.D., late Lecturer in Natural 
Philosophy at the University of Rome, Mathematical Physicist, Eastman Research Laboratory, 
Rochester, N.Y. Second Edition, Enlarged. 8vo. 25s. net. 


EVERYDAY PHYSICS. By H. E. HADLEY, B.Sc., Associate of the Royal College of Science, 
London. Principal of the School of Science, Kidderminster. Illustrated. Crown 8vo. 6s. 6d. 
NA TURE.—* The author's name is a sufficient guarantee of its soundness to those who know his other books. The 
illustrations are good and for the most part new, and the number of modern appliances described and explained is 
remarkable.” 


THIRD EDITION. JUST PUBLISHED. 


PRACTICAL ORGANIC CHEMISTRY. by juLius B. COHEN, Ph.D, BSc, F.RS.,, 


Professor of Organic Chemistry, The University, Leeds. Illustrated. Third Edition, Crown 8vo. 


6s. 6d. 
THE SCHOOL SCIENCE REVIEW.—“ The library of every school where Organic Chemistry is taught to 
scholarship standard should possess a copy.” 


A TREATISE ON BESSEL FUNCTIONS AND THEIR APPLICATIONS TO 


PHYSICS. sy ANDREW GRAY, F.R.S., and G. B. MATHEWS, F.R.S. Second Edition 
prepared by A. GRAY and T. M. MACROBERT, D.Sc. 8vo. 36s. net. 


INTRODUCTION TO THE THEORY OF FOURIER’S SERIES AND 


INTEGRALS. By H. Ss. CARSLAW, Sc.D. (Cambridge), D.Sc. (Glasgow), F.R.S.E. Second || 
Edition, completely revised. 8vo. 30s, net. 


A TREATISE ON THE INTEGRAL CALCULUS. with Applications, Examples and 
Problems. By JOSEPH EDWARDS, M.A., Principal of Queen’s College, London. 2 Vols. 8vo. 
Vol. I. 50s. net. Vol. II, sos. net. 


SECOND EDITION. 

THE CONTINENT OF EUROPE. By LIONEL wW. LYDE, F.R.G.S, Professor of 
Economic Geography in the University of London. Second Edition. With Maps and Illustrations. 
8vo, 10s. net. 
MACMILLAN’S PRACTICAL MODERN GEOGRAPHIES. NEW VOLUME. | 

AUSTRALASIA AND NEW ZEALAND. By B. ©. WALLIS, B.Sc. F.R.G.S. With 


numerous Illustrations and Maps. Crown 8vo. 6s. 


*,* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.2. 
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Bargains in Government Surplus Stores 


12-INGH SPARK HEAVY DISCHARGE INDUCTION COILS 


Every one of these Coils 2 
was submitted to a _ very 
exacting Government test for 
output and efficiency. 


These tested and approved 
Induction Coils are offered at 
the extremely 


Low Price of £28 each 


Exclusive of Meter. 


They are further guaran- 
teed by us to be in first-class 
working order and condition, 
and therefore confidently re- 
commended. 


Milliamperemeter £3 extra. 


To avoid disappointment send 
S your orders early. Only a 
Specification. — 12-inch limited number can be. sup- 
Spark Heavy Discharge Coil, 
complete with Condenser, 
Variable Primary, Discharge 


Pillars, Heavily Insulated, § A UNIQUE 
and fitted in Solid Polished OPPORTUNITY 
Teak Cases. Can be used in 

the vertical or horizontal posi- ssid 

tion, Fitted with removable LABORATORIES 


Carrying Handles. 


For further Surplus Bargains send for Catalogue No. 2. 


nee, THE MEDICAL SUPPLY ASSOCIATION LTD. 


Actual Makers of Scientific Electrical Apparatus, 


167-185 GRAY’S INN ROAD, LONDON, W.C.1. 


| THE 


MAHLER-COOK 
BOMB CALORIMETER 


ig For determining the 
om calorific value of Fuels 


*\ (Coal, Coke, Oils, etc. ). 
| 
se ¢, / The original Bomb 
\ A Calorimeter, used all 
over the World and first 
introduced by the pre- 
sent makers in 1900. 
The only reliable, accurate, and 
high-class apparatus on the market 
to-day, and made by Engineers and 
high-pressure experts. 


Stainless steel Bombs with de- 
scaled internal finish, or high 
tensile mild steel Bombs with en- 
amelled interior. 


| 


Send for Illustrated Booklet con- 
taining all working instructions, 
tables, graphs, etc. 


CHAS. W. COOK & SONS, 
ROYAL HOTEL WORKS, 
ASHBY-DE-LA-ZOUCH, LEICS. 


§ 


Chester 
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A Selection from 


MACMILLAN’S BOOKS ON BOTANY. 


STRASBURGER’S TEXT-BOOK OF BOTANY. rewritten by Dk. HANS FITTING, 
Dr. HEINRICH SCHENCK, Dr. LUDWIG JOST, Dr. GEORGE KARSTEN. Fifth English 
Edition. Revised with the Fourteenth German Edition by Dk. W. H. LANG. With Illustrations, 
in part coloured. 8vo. 315s. 6d. net. 


A TEXTBOOK OF GENERAL BOTANY. sy GILBERT M. SMITH, JAMES B. 
OVERTON, EDWARD M. GILBERT, ROLLIN H. DENNISTON, GEORGE S. BRYAN, and 
CHARLES E. ALLEN, of the Department of Botany of the University of Wisconsin. Illustrated. 
8vo. 16s, net. 


PHYSIOLOGICAL PLANT ANATOMY. sy pPror. GOTTLIEB HABERLANDT. 


Translated by MONTAGU DRUMMOND, B.A. Illustrated. 8vo. 315. 6d. net. 


BOTANY OF THE LIVING PLANT. By F. 0. BOWER, Sc.D., F.R.S. Second Edition. 


Illustrated. Medium 8vo. 26s. net. 


THE ORIGIN OF A LAND FLORA. a Theory based upon the Facts of Alternation. By 


ProF. F. O. BOWER, Sc.D., F.R.S. Illustrated. 8vo. 2Is. net. 


EXTINCT PLANTS AND PROBLEMS OF EVOLUTION. By DUKINFIELD H. 
SCOTT, LL.D., D.Sc., F.R.S. With 63 Figures and a Frontispiece. 8vo. Ios. 6d. net. 

THE MUTATION FACTOR IN EVOLUTION, WITH PARTICULAR REFER- 
ENCE TO OENOTHERA. sy R. RUGGLES GATES, Ph.D. 8vo. 125. 6d. net. 

A MANUAL OF THE TIMBERS OF THE WORLD: THEIR CHARACTER- 


ISTICS AND USES. By ALEXANDER L. HOWARD. With an account of the Artificial 
Seasoning of Timber by S. FITZGERALD. Illustrated. 8vo. 30s. net. 


RICE. sy EDWIN BINGHAM COPELAND, Professor of Plant Physiology and Shonsalt tis College 
of Agriculture, retired, University of the Philippines. [Illustrated. 8vo. 20s. net. 

THE COCO-NUT. By Pror. EDWIN BINGHAM COPELAND. Second Edition. _ Illustrated. 
8vo. 20s. net. 

SPICES. by HENRY N. RIDLEY, C.M.G., F.R.S. Illustrated. 8vo. ros, 6d. net. 


COCOA. By Dr.C. J.J. van HALL. Illustrated. 8vo. 17s. net. 


THE DISEASES AND PESTS OF THE RUBBER TREE. by T. PETCH, B.A, 


B.Sc. Illustrated. 8vo. 2os. net. 


THE DISEASES OF THE TEA BUSH. syT. PETCH, B.A, B.Sc. __ Illustrated, 


Medium 8vo. 2¢s. net. 


THE DISEASES OF TROPICAL PLANTS. By Pror. M. T. COOK, Ph.D. Illustrated. 


8vo. 6d. net. 


TRANSPIRATION AND THE ASCENT OF SAP IN PLANTS. | sy pPror. 
HENRY H. DIXON, Sc.D., F.R.S. Illustrated. 8vo, 6s. 6d. net. 

THE COTTON PLANT IN EGYPT: STUDIES IN PHYSIOLOGY AND 
GENETICS. sy W. LAWRENCE BALLS, M.A., Sc.D, Illustrated. 8vo. 6s, 6d, net 

OUTLINES OF FUNGI AND PLANT DISEASES FOR STUDENTS AND 
PRACTITIONERS OF AGRICULTURE AND HORTICULTURE. bByr.r. 


BENNETT, B.Sc. (Lond.), Assistant Lecturer in Agricultural Botany, Department of Agriculture, 
The University, Leeds. Illustrated. Crown 8vo. 7s, 6d. net. 
THE FUNGI WHICH CAUSE PLANT DISEASE. By Pror. F. L. STEVENS, Ph.D. 


Illustrated. 8vo 31s. 6d. net. 


DISEASES OF ECONOMIC PLANTS. By Pror. F. L. STEVENS, Ph.D., and J. G. 


HALL, M.A. Illustrated. Crown 8vo._ 18s. net. 
*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2. 
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HAWKSLEY & SONS 


SPENCER LENS CO. 


Microscopes, Microtomes 
and Drawing Apparatus 


J. JAQUET 


Polygraphs, Time Markers 
and Recording Instruments 


ANTHROPOMETRIC INSTRUMENTS 
by Hawksley and others 


SECOND-HAND APPARATUS 


REPAIRS 
to all kinds of Scientific 
Instruments a Speciality 


83 WIGMORE STREET, LONDON, W.1 


B. D.H. 
COMPARATOR CASE 


This outfit has been 
designed in order to 
provide for the safe 
storage of filled buffer 
tubes, and a Com- 
parator in which to 
use them. 

A Price List of the 
B.DH. Indicators 
through a PH range 
from -0-2 to 13-0, also 
the B.D.H. Chart of 
Hydrogen lon Concentration Data, and a 
full description of the B.D.H. Comparator 
Case, will be supplied on request. 


THE BRITISH DRUG HOUSES, 


Makers of Fine Chemicals, 
Graham Street, City Road, London, N.1. 
Chemical Works: Wharf Road, London, N.1. 


Quality 
In X-Ray Apparatus 


Wherever you find consistently high achievement in 
X-Ray practice, there you are sure to find “* Watson” 
apparatus reinforcing the efforts of its users with its 
splendid reliability and unfailing performance. 


For nearly a century the name of “ Watson” has 
stood for the finest traditions of scientific craftsman- 
ship, and to-day although you may say a great deal 
about X-Ray equipment you cannot say anything 
better than that it comes from Sunic House and bears 
the name “ Watson.” That is the highest compliment 
possible. It is equivalent to saying “it is the best that 
human skill can produce.” 


In physical and industrial X-Ray work, where the 
highest accuracy is essential, there is special reason for 
using Watson’s apparatus. 


Look for the name aad trade-mark 
on all your apparatus. 


WATSON & SONS 


(ELECTRO-MEDICAL) LTD. 


SUNIC HOUSE, PARKER ST., 
KINGSWAY, LONDON. 


Telegrams : “‘ Skiagram, Westcent, London.” 


Telephone : Regent 1227. 


ENITH 


REGULATING RESISTANCES 


FOR LABORATORY USE 


CATALOGUE (SECTION 1) 
OF ALL TYPES POST FREE 


See editorial notice, NATURE, November 17, 1923, p. 737- 


THE ZENITH MANUFACTURING CO. 


(Sole Makers of the ‘‘ZENITH”’ Patterns) 


Contractors to the Admiralty, War Offee, Air Ministry, Post Office, L.C.C., & 


ZENITH WORKS 


VILLIERS ROAD, WILLESDEN CREEN, LONDON, N.W.2. 
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CASELLA’S 


NEW PRICE LIST The Leading 


BRITISH HOUSE 
THERMOMETERS & ‘| 
THERMOGRAPHS CHEMICAL 
HYGROMETERS & 
HYGROGRAPHS § REAGENTS 


HYDROMETERS, ETC. PURE. FINE 
& RARE 
Write for a copy to CHEMICALS 


C. F. CASELLA & CO. LTD. 


49 & 50 Parliament Street 


London HOPKIN & WILLIAMS 


CALLENDAR’S 
APPARATUS 


THE DETERMINATION OF THE 
MECHANICAL EQUIVALENT OF HEAT 


This apparatus, designed by Prof. H. L. Callendar, F.R.S., 
provides a dependable method whereby the value of “J” 
can be rapidly determined. By its use, the mechanical 
work done can be measured by a student to an accuracy 
of 0°05 per cent. in 10 minutes. 


Friction is practically independent of the rotation of the drum. 


FULL PARTICULARS CAMBRIDGE 


Head Office. *5:GROSVENOR PLACE 


CAMBRIDGE &JShowrooms LONDON, S.W.L. 


AMERICAN COMPANY : Cambridge Instrument Co. Inc. Grand Central Terminal, New York. 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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THERMOMETERS FOR CHEMICAL LABORATORIES 


With Normal Glass Bulbs. 
OUR OWN MANUFACTURE. BEST QUALITY (GUARANTEED ACCURATE) AT REASONABLE PRICES 


— 


SETS OF STANDARD THERMOMETERS 
divided to and 
With National Physical Laboratory Certificates. 


/2 ins. 


High Temperature Thermometers, 


New Revised Catalogue of Chemical Laboratory Thermometers, 
showing Reduced Prices, post free on request. 
pe See Editorial Notice, NATURE, April 21, 1923, page 545. 


Special Thermometers of any Length or Range made to order in a few days. 


PASTORELLI & RAPKIN L®: 


Contractors to various Departments of H.M. Government 
46 HATTON GARDEN, LONDON, E.C.1. 


Actual Manufacturers of 


THERMOMETERS FOR ALL INDUSTRIAL PURPOSES 


Barometers, Barographs, Thermographs, Hygrographs, 
Hydrometers, Standard Meteorological Instruments, Etc. 
ILLUSTRATED PRICE LISTS ON APPLICATION 


Brass or Steel Protecting Sheaths. 


ANY LENGTH 
2 ins. TO GFT. 


*Phone—Holborn 1981. ESTABLISHED 1750. Telegrams—Rapkin, London. 


Any instrument sent on approval if desired. 


Carriage paid and safe delivery guaranteed of all instruments within the British 
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BOOKSELLERS & PUBLISHERS, 
136 GOWER ST., 
AND 


24 & 28 Gower Place, 


| 
of General, 
| Classified List of 


SCIENCE & CENERAL PRINTERS 


Home and Export. 


23 BARTHOLOMEW CLOSE, LONDON, E.C.1 


GG 


&rS 


SOTHERAN’S CATALOCUE OF SCIENCE AND TECHNOLOCY. 


Recently published. Part Il: Mathematics (pp. 128). Part 


ill: Astronomy, Geodesy, Chronology, Horology, and Dialling 
(p. 112) Part IV: Physics, Letters A-R (pp. 112). Just 


published: Part V: Physics, Letters S-Z, and Supplement 
(pp. 50). in preparation: Part VI: Meteorology, Physical Geo- 


xy , and Geology, including the Libraries of the late Profs. 
and Grenville A. J. Cole, F.R.S. 

Messrs. Sotheran are always ready to buy libraries or smaller collections of 
books on exact science, as well as sets of scientific periodicals. They invite 
correspondence in connexion with books rare and difficult to get. 


HENRY SOTHERAN & CO., 140 Strano, W.C.2, & 43 PiccaDILLy, W.1, LONDON. 


SCIENTIFIC BOOKS 


AND PERIODICALS 
Including the Publications of the Learned Societies, 


ON SALE BY 


WHELDON & WESLEY Ltd. 
2, 3, & 4 ARTHUR ST., NEW OXFORD ST., LONDON, W.C.2 
Classified Catalogues sent post free. Books Purchased. 


“THE MICROSCOPE,” by Conrad Beck. 
Part 1. A Simple Handbook, 2s. 6d. Post free, 2s rod. Part II. 
An Advanced Handbook, 7s. 6d. Post free, 8s) R. & J. Beck, Ltd., 
68 Cornhill, London, E.C. 3. , 


NTIFIC BOOKS 


& CO. LTD. Complete Stock of Works and Text-books in all branches 


Technical, and Medical Science. 


Scientific, Technical and Industrial Books, post free. 


| All books in General Literature also supplied. Periodicals at subscription rates. 


SPECIAL FACILITIES FOR EXECUTION OF ORDERS FROM ABROAD, 

L O N D Oo N b] w.c. 1 e | hich can be forwarded under the V.P.P. (C.O.D.) system when desired. 

District Railway : Euston Square Station. 
All Tube Railways: Warren Street. 


Telephone : Museum 1072. LARGE STOCK 


Effectually protective packing used without charge. 


OF SECOND-HAND BOOKS, !5) COWER STREET. 


ADLARD & SON & WEST NEWMAN ANEROID BAROMETERS 


FOR MEASURING THE ALTITUDE 
OF MOUNTAINS OR AIRCRAFT. 
Best Quality Move- 


ments compensated 
for Temperature. 


With Altitude Scale 

reading up to 10,000 

feet and divided to 
every 50 feet. 


£5 0 0 


With Altitud: Scale 
to 15,000 feet and 
divided to 100 feet. 


£5 10 0O 


With Altitude Scale 
to 20,000 feet and 
divided to 100 feet. 


Sa £6 15 0 
J. H. STEWARD, Ltd. 


Opticians and Scientific Instrument Makers to the British and 
Foreign Governments, 


406 and 457 Strand, London, W.C.2. 


Established 1852. 


RADIUM ON HIRE} 
(Activity 1,800,000). } 
RADIUM MICROSCOPES, } 
, Complete with Radium, 2/6 and 7/6 each. 
i These are SELF-LUMINOUS in the dark, 


showing splendid Scintillations. 


Pitchblende Scintilloscopes . 7/6 cach. 
Extra Screens for Testing Minerals . 1/6 each. { 


F. HARRISON GLEW, 
156 Clapham Road, London, S.W.9. 
1 Telephones : 1787 Hop and 3117 Hop. 


CHEMICAL 
APPARATUS 


AND 


Lists free on 
application 


24 THAVIES INN, 
HOLBORN CIRCUS, 


LONDON, E.C.1 


CHEMICALS Organie & inorganie 
VOLUMETRIC SOLUTIONS, MINERALS AND ORES 
CHEMICAL APPARATUS 
Flasks. Beakers, Test Tubes. Reagent Bottles, Funnels, 
Porceiain. Basins and Crucibles, Filter Papers. etc.. and 
GRADUATED APPARATUS 
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Recent Scientific and Technical Books. 
Volumes marked with an asterisk have been received at ‘* NATURE” Office. 


Mathematics: Mechanics: Physics 

Achalme, Dr. Les édifices physico-chimiques. 
8vo. Tome 3: La molécule minérale. Pp. 350. 
Payot et Cie, 1924.) 20 francs.* 

Back, E., und Landé, A. Zeemaneffekt und Multiplett- 
struktur der Spektrallinien. Demy 8vo. Pp. 160+2 
Tafeln. (Berlin: Julius Springer, 1924.) 8 gold marks. 

Bowley, Arthur I. Elements of Statistics. Demy 
8vo. Part 2. Fourth edition, revised. Pp.214. (London: 
P. S. King and Son, Ltd., 1924.) 12s. 6d. net. 

Bryk, Ernst. Experimentalphysik in Anlehnung an 
die friihere Bearbeitung des gleichnamigen Repetitoriums. 
(Breitensteins Repetitorium Nr. 35.) In 6 Auflage neu 
bearbeitet von Joseph Regler. Pp. 162. (Leipzig: J. A. 
Barth, 1924.) 3.90 gold marks. 

Denton, F.M. Relativity and Common Sense. Large 
Cr. 8vo. Pp. xvii+279. (Cambridge: At the University 
Press, 1924.) Los. 6d. net.* 

Department of Scientific and Industrial Research : 
Food Investigation Board. Special Report No. 5 by the 
Engineering Committee of the Board: First Report on 
Heat Insulators. Experiments by Ezer Griffiths. Roy. 
8vo. Pp. iv+58. (London: H.M. Stationery Office, 
1924.) 2s. net.* 

Ferry, Ervin S. Handbook of Physics Measurements. 


De my 
(Paris’: 


8vo. Vol. 2. Second edition. (London: Chapman and 
Hall, Ltd., 1924.) ros. net. 
Gruber, O.v. Einfache und Doppelpunkteinschaltung 


im Raum. (Jena: Gustav Fischer, 1924.) 2.50 gold marks. 

Haas, Arthur. Introduction to Theoretical Physics. 
Translated from the third and fourth editions by T. 
Verschoyle. Demy 8vo. Vol. 1. Pp. xiv +331. (London, 
Bombay and Sydney: Constable and Co., Ltd., 1924.) 
21s. net.* 

Hadley, H. E. Everyday Physics. Cr. 8vo. Pp. 
viii +474 +4 plates. (London: Macmillan and Co., Ltd., 
1924.) 6s. 6d.* 

Harding, Arthur M., and Mullins, George W. 
Analytic Geometry. Cr.8vo. Pp. vii+312. (New York: 
The Macmillan Co.; Lendon: Macmillan and Co., Ltd., 


1924.) 12s. net. 

Johnston’s “ Edina” Arithmetics. Cr. 8vo. Book 4. 
Pp. 48. 7d. net; cloth, tod. net. Book 5. Pp. 56. 8d. 
net; cloth, 11d. net. (Edinburgh and London: W. and 
A. K. Johnston, Ltd., 1924.) 

Kossel, W. Valenzkrafte und Réntgenspektren : zwei 
Aufsatze iiber das Elektronengebaude des Atoms. Zweite, 
vermehrte Auflage. Demy 8vo. Pp. iv+8g9. (Berlin: 


Julius Springer, 1924.) 3.60 gold marks.* 

Lorenz, Hans. Lehrbuch der technischen Physik. 
Zweite, neubearbeitete Auflage. Med. 8vo. Band 1: 
Technische Mechanik starrer Gebilde. Zweite, vollstandig 
neubearbeitete Auflage der ‘‘ Technischen Meéhanik starrer 
Systeme.”’ Teil 1: Mechanik ebener Gebilde. Pp. viii + 
390. (Berlin: Julius Springer, 1924.) 18 gold marks.* 

Lyman, Th. L’Ultra-violet. (Nouvelle Collection 
scientifique.) Traduit par Mme. M. J. Riviere. Cr. 8vo. 
Pp. 228. (Paris: Félix Alcan, 1924.) te francs. 

McDougall, A. T. The Wonders of Electricity. 
(Science in Everyday Life Series.) Cr. 8vo. Pp. vii + 180. 
(London: Sir I. Pitman and Sons, Ltd., 1924.) 2s. 6d. 

Mellor, J. W., Oxley, A. E., and Desch, C. H. 
Physics in Industry: Lectures delivered before the 
Institute of Physics. Roy. 8vo. Vol. 2. Pp. 48+6 
plates. (London: Oxford University Press, 1924.) 3s. net.* 

Meshenberg, M. P. Algebraic Geometry: a First 
Course, including an Introduction to the Conic Section. 
Cr. 8vo. Pp. xi+127. (London: Sidgwick and Jackson, 
Ltd., 1924.) 3s. 6d. net.* 

Millikan, Robert Andrews. The Electron: its Isola- 
tion and Measurement and the Determination of some of 
its Properties. Ex. Cr. 8vo. Pp. xiv+293. (Chicago: 
University of Chicago Press; London: Cambridge Uni- 
versity Press, 1924.) 1.75 dollars. 

Peters, I. Die mathematischen und physikalischen 
Grundlagen der Musik. Small 8vo. Pp. iv +35. (Leipzig 
und Berlin: B. G. Teubner, 1924.) 0,80 mark. 
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Picard, Emile. Mélanges de mathématiques et de 


physique. Roy. 8vo. Pp. v +366. (Paris: Gauthier- 
Villars et Cie, 1924.) 25 francs.* 
Reichenbach, H. Axiomatik relativistischen 


Raum-Zeit-Lehre. (Die Wissenschaft, Band 72.) Roy. 
8vo. Pp.x+161. (Braunschweig: F. Vieweg und Sohn, 
A.-G., 1924.) 6 gold marks. 

Silberstein, L. The Theory of Relativity. Second 
edition, enlarged. Demy 8vo. Pp. x +563. (London: 
Macmillan and Co., Ltd., 1924.) 25s. net.* 

Stewart, Oscar M. Physics: a Textbook for Colleges. 


Demy 8vo. Pp. viii+723. (Boston and London: Ginn 
and Co., 1924.) 17s. 6d. net.* 
Turpain, Albert. Conférences scientifiques. Demy 


8vo. Premier fascicule: Le nouveau domaine de 1’élec- 
tricité, l’évolution des théories électriques. Pp. x+72. 
(Paris: Gauthier-Villars et Cie, 1924.) 5 francs.* 

Verity, E. R. Mathematics for Technical Students. 
Demy 8vo. Pp. xi+468. (London: Longmans, Green 
and Co., 1924.) 12s. 6d. net. 

Witz, Aimé. Thermodynamique a l’usage des in- 
génieurs. 4¢édition. 8vo. Pp. 334. (Paris: Gauthier- 
Villars et Cie, 1924.) 20 francs. 

Engineering 
Allen, John Parnell. Practical Building Construction : 


a Handbook for Students preparing for the Examinations 
of the Science and Art Department, the Royal Institute 
of British Architects, the Surveyors’ Institution, etc. ; 
designed also as a Book of Reference for Persons engaged 


in Building. Sixth edition, revised. Med. 8vo. Pp. 
xii+ 584. (London: Crosby Lockwood and Son, 1924.) 
15s. net. 


Aucamus, E.,et Galine,L. Tramways, métropolitains 
et automobiles. (Bibliotheque de l’ingénieur de travaux 
publics.) Troisi¢éme édition, mise a jour par E. Julien. 
Gl. 8vo. Pp. x+758. (Paris: Libr. Dunod, 1924.) 
58.50 francs. 

Bew, Richard H. 
ing. Med. 8vo. Pp. 
bay: Blackie and Son, 

Bishop, Calvin C. 


Principles of Sanitation and Plumb- 
125. (London, Glasgow and Bom- 
Ltd., 1924.) 7s. 6d. net. 

Electrical Drafting and Design. 


Med. 8vo. Pp. viili+165. (New York: McGraw-Hill 
Book Co., Inc.; London: McGraw-Hill Publishing Co., 
Ltd., 1924.) 10s. net.* 


British Engineering Standards Association. Pub- 
lication No. 164: British Standard Limits and Fits for 
Engineering. 8vo. Pp. 11. ts. net. Publication No. 
199: British Standard Specification for Electrolytic 
Copper Ingots and Ingot Bars. 8vo. Pp. 3. Is. net. 
Publication No. 200: British Standard Specification for 
Tough Copper Cakes and Billets for Rolling. 8vo. Pp. 6. 
Is.net. Publication No. 201: British Standard Specifica- 
tion for Fine Copper Cakes for Rolling. 8vo. Pp. 6. 
Is. net. Publication No. 202: British Standard Specifica- 
tion for Electrolytic Cathode Copper. 8vo. Pp. 3. Is. 
net. Publication No. 203: British Standard Specification 
for ‘‘ Best Select ’’ Copper. 8vo. Pp. 3. Is. net. Pub- 
lication No. 5005: British Standard Schedule of Wrought 
Steels of Automobiles. (Superseding No. 75,1916.) 8vo. 
Pp. 32. 1s.net. Publication No. 5007: British Standard 
Schedule of Sheet Steels for Automobiles. 8vo. Pp. 16. 
Is.net. Publication No. 5009: British Standard Schedule 
for Steel Tubes for Automobiles. 8vo. Pp. 15. Is. net. 
Publication No. 5013: British Standard Dimensions for 
Pneumatic Tyre Rims. Part 1: Rims for Automobiles. 
Part 2: Rims for Motor Cycles and Cycles (including 
Side Cars and Carriers). (Superseding Report No. 70, 
1915, and Interim Report C.L. 8564, 1920.) 8vo. Pp. 15. 
1s. net. (London: British Engineering Standards Associa- 
tion, 1924.) 


Brough, Bennett H. A Treatise on Mine Surveying. 


Revised by Harry Dean. Sixteenth edition. Cr. 8vo. 
Pp. 495. (London: C. Griffin and Co., Ltd., 1924.) 
gs. net. 
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Burn, Louis. Workshop Gauges and Measuring Ap- 
pliances: an Introductory Treatise on the Principal 
Measurements required and the Instruments used in 
Workshop Practice ; for Apprentices and Students. Cr. 
8vo. Pp. ix+154. (London: Sir I. Pitman and Sons, 
Ltd., 1924.) 5s. net.* 

Butler, Herbert J. Motor Bodywork: the Design 
and Construction of Private, Commercial, and Passenger 


Types. Cr. 4to. Pp. 516. (London: Crosby Lockwood 
and Son, 1924.) 52s. 6d. net. 
Cotton, H. Electrical Technology : a Text-book cover- 


ing the Syllabus of the B.Sc. Engineering, A.M.I.E.E., 
and the National Certificate Examinations in this Subject. 
(Engineering Degree Series.) Demy 8vo. Pp. xv +376. 
(London: Sir I. Pitman and Sons, Ltd., 1924.) 12s.6d. net.* 

Dawes, Chester L. Industrial Electricity. (Indus- 
trial Engineering Texts.) Ex. Cr. 8vo. Part 1. 
xiv +371. (New York: McGraw-Hill Book Co., 
London: McGraw-Hill Publishing Co., Ltd., 
11s. 3d. net.* 

Demoulin,M. Locomotive et matériel roulant. (Biblio- 


Inc. ; 
1924.) 


théque de l’ingénieur de travaux publics.) Deuxiéme 
édition, mise 4 jour par R. Vigerie. Gl. 8vo. Pp. xvi+ 
399 +14 planches. (Paris: Libr. Dunod, 1924.) 48 francs. 

Drysdale, C. V., and Jolley, A. C. Electrical 
Measuring Instruments. Cr. 4to. Part 2: Induction 
Instruments, »vly Meters and Auxiliary Apparatus. 
Pp. 475. (Loi.aun: Ernest Benn, Ltd., 1924.) 55s. net.* 


Galine, L. Exploitation technique des chemins de fer. 
(Bibhothéque de l'ingénieur de travaux publics.) Deuxiéme 
édition, revue et complétée. Gl. 8vo. Pp.x+726. (Paris: 
Libr. Dunod, 1924.) 57 francs. 

Guillemin, G.-E. Courant alternatif triphasé: le 
moteur électrique asynchrone a champ tournant. 4to. 
Pp. 120. (Paris: Girardot et Cie, 1924.) 15 francs. 

Hanton, William A. Mechanics of Textile Machinery. 
Med. 8vo. Pp. viii+236. (London: Longmans, Green 
and Co., 1924.) 12s. 6d. net. 

H6nnicke, G. Handbuch zum Dampffass- und Ap- 
paratebau. Pp. xii+209. (Berlin: Julius Springer, 
1924.) 15 gold marks. 

Ibbetson, W. S. Electric Circuits and Installation 
Diagrams : for the Use of Electrical Engineers engaged in 
the Operation and Control of all Kinds of Power and 
Lighting Plants and Installation Work generally. Demy 
8vo. Pp.198. (London: E.and F. N. Spon, Ltd., 1924.) 
10s. 6d. net. 

James, W. The Four-valve Combination Receiver. 
(W. P. Ezi-wiring Series.) Roy. 8vo. Pp. 8. (London: 
The Wireless Press, Ltd.; New York: Wireless Press, 
Inc., 1924.) 2s. net. 

Judge, Arthur W. The Testing of High Speed In- 
ternal Combustion Engines: with Special Reference to 
Automobile and Aircraft Types and to the Testing of 
Automobiles. Demy 8vo. Pp. xvi+392+54 _ plates. 
(London : Chapman and Hall, Ltd., 1924.) 25s. net.* 

Kottcamp, John Paul. Strength of Materials. Second 
edition, revised. Cr. 8vo. (London: Chapman and Hall, 
Ltd., 1924.) 9s. net. 

Kurtz, Edwin. Substation Operation. Ex. Cr. 8vo. 
Pp. xiii +261. (New York: McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 1924.) 
12s. 6d. net.* 

Mines Department : Safety in Mines Research Board. 
Paper No. 5: Flame-Proof Electrical Apparatus for Use 
in Coal Mines. First Report: Flange Protection. By 
I. C. F. Statham and R. V. Wheeler. 8vo. Pp. 50. 
(London: H.M. Stationery Office, 1924.) 1s. 3d. net. 

Molesworth, Walter H. Spon’s Electrical Pocket 
Book: a Reference Book of General Electrical Informa- 
tion, Formule, and Tables for Practical Engineers. 
Second edition. Feap. 8vo. Pp. 494. (London: E. and 
F. N. Spon, Ltd., 1924.) 7s. 6d. net. 

Moyer, James A., and Wostrel, John F. Practical 
Radio: including the Testing of Radio Receiving Sets. 


Cr. 8vo. Pp. vii+249. (New York: McGraw-Hill Book 
Co., Inc.; London: McGraw-Hill Publishing Co., Ltd., 
1924.) 8s. od. net.* 


Pocock, Hugh S. Your First Steps in Wireless. 
12mo. Pp. 60. (London: The Wireless Press, Ltd. ; 
New York: Wireless Press, Inc., 1924.) 9d. net. 


Protheroe, Ernest. A Book about Engineering 
Wonders. (‘‘ Book About” Series.) Cr. 8vo. Pp. 144. 
(London : The Epworth-Press, 1924.) 2s. net. 

Pull, Ernest, and Pull, F. E. Engineering Workshop 
Notes and Data: containing a Selection of Practical Notes, 
Formule and Data, based on Modern Methods and applic- 
able to all Branches of Engineering Workshop Practice. 
Pott 16mo. Pp. 126. (London: Crosby Lockwood and 
Son, 1924.) 2s. 6d. net.* 

Seymour, Hartland. Crushing and Grinding Machinery. 
(Chemical Engineering Library : Second Series.) Cr. 8vo. 
Pp. 143. (London: Ernest Benn, Ltd., 1924.) 6s. net.* 

Simpson, Herbert K. An Efficient Single Valve Set 
and How to Build It. (Radio Press Envelope.) Folio. 
(London: The Radio Press, Ltd., 1924.) 1s. 6d. net. 

Skelton, H. J. Economics of Iron and Steel: being an 
Exposition of Everyday Practice in the Heavy Iron and 
Steel Trades. Second edition. Sup. Roy. 8vo. Pp. xi+ 
679. (London: Stevens and Sons, Ltd., 1924.) 20s. net. 

Swain, George Fiilmore. Structural Engineering: 
Strength of Materials. Med. 8vo. Pp. xii+569. (New 
York: McGraw-Hill Book Co., Inc. ; London: McGraw- 
Hill Publishing Co., Ltd., 1924.) 25s. net.* 

Thompson, Herbert. Modern Engineering Workshop 
Practice: a Text Book for the Use of Engineering 
Students, Apprentices and Engineers. Reprint. Ex. Cr. 
8vo. (London : C. Griffin and Co., Ltd., 1924.) 
7s. 6d. net. 

Turpain, Albert. Conférences scientifiques. Demy 
8vo. Deuxiéme fascicule: L’éclairage et le chauffage 
électrique, la naissance d’une lampe 4 incandescence. Pp. 
x+64. (Paris: Gauthier-Villars et Cie, 1924.) 5 francs.* 

Valensi, Georges. Mesures télégraphiques et télé- 
phoniques. 8vo. Pp. 278. (Paris: Gauthier-Villars et 
Cie, 1924.) 40 francs. 

Vellard, L. Stations centrales de production d’énergie 
électrique et sous-stations de transformation. Roy. 8vo. 
Pp. iv+235. (Paris: Libr. Dunod, 1924.) 28 francs. 

Werner, Ch.-A. La sollicitation mécanique des roues 
polaires tournant a grande vitesse. (Turbo-génératrices.) 
Traduit de l’allemand par David Schepse. Roy. 8vo. 
Pp. vi+118. (Paris: Libr. Dunod, 1924.) 18 francs. 


Chemistry: Chemical Industry 


Block, B. Das Kalkbrennen: mit besonderer: beriick- 
sichtigung des Schachtofens mit Mischfeuerung und die 
Gewinnung von kohlen-saurehaltigen Gasen. Zweite 
Auflage. Pp. xii+512. (Leipzig: Otto Spamer, 1924.) 
25 gold marks. 

Brame, J. S. S. Fuel: Solid, Liquid and Gaseous. 
Third edition. Demy 8vo. Pp. xv+388. (London: 
E. Arnold and Co., 1924.) 18s. net.* 

Curie, Mme. Pierre. L’isotopie et les éléments iso- 
topes. (Recueil des Conférences-Rapports de Documenta- 
tion sur la Physique. Vol. 9, 2¢ Série, Conférences 1, 2, 3. 
Edité par la Société Journal de Physique.) Med. 8vo. 


Pp. 210. (Paris: Les Presses universitaires de France, 
1924.) 22.50 francs.* 

Findlay, Alexander. Physical Chemistry for Students 
of Medicine. Demy 8vo. Pp.ix+227. (London: Long- 


mans, Green and Co., 1924.) 8s. 6d. net.* 

Foster, William. A Laboratory Manual in General 
Chemistry. Demy 8vo. Pp. ix+205. (Princeton: Prince- 
ton University Press; London: Oxford University Press, 
1924.) Ios. net.* 

Freundlich, Herbert. 


The Elements of Colloidal 


Chemistry. Translated by George Barger. Cr. 8vo. Pp. 
vii+210. (London: Methuen and Co., Ltd., 1924.) 
7s. 6d. net.* 


Fritsch, J. Eléments de chimie industrielle. Adapté 
de la 5¢ édition de l’ouvrage allemand de J. Spennrath. 
Pp. 342. (Paris: Libr. Desforges, 1924.) 20 francs. 

Goostray, Stella, and Karr, Walter G. Applied 
Chemistry for Nurses. Cr. 8vo. Pp. ix+231. (New 
York: The Macmillan Co. ; London: Macmillan and Co., 
Ltd., 1924.) 8s. net. 

Grant, James. The Chemistry of Breadmaking. 
Fourth edition. Pp. vi+232. (London: E. Arnold and 
Co., 1924.) 6s. net. 
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Hall, A. J. Cotton-Cellulose: its Chemistry and 
Technology. Cr. 4to. Pp.228. (London: Ernest Benn, 
Ltd., 1924.) 30s. net.* 


Kiister, F. W., und Thiel, A. Lehrbuch der allge- 
meinen, physikalischen und theoretischen Chemie in ele- 
mentarer Darstellung : fiir Chemiker, Mediziner, Botaniker, 
Geologen und Mineralogen. In zwei Banden. Band 1: 
Stéchiometrie und chemische Mechanik. Pp. xv +747 + 
2 Tafeln. 18 marks. Band 2: Energetik und Ver- 
wandtschaftslehre. Pp. x+758+4 Tafeln. 22 marks. 
(Heidelberg: Carl Winters Universitatsbuchhandlung, 
1924.) 

Levy, S. I. The Rare Earths; their Occurrence, 
Chemistry and Technology. Second edition. Demy 8vo. 
Pp. xvi+362. (London: E. Arnold and Co., 1924.) 
18s. net.* 

Moore, F. J. Outlines of Organic Chemistry. Third 
edition, reset. Cr. 8vo. (London: Chapman and Hall, 
Ltd., 1924.) 12s. 6d. net. 


Parrish, P., and Snelling, F. C. Sulphuric Acid 


Concentration. (Chemical Engineering Library: Second 
Series.) Cr. 8vo. Vol. 1: By Hot Gases. Pp. 141. 
Vol. 2: In Heated Vessels. Pp. 147. (London: Ernest 


Benn, Ltd., 1924.) 6s. net each.* 

Rinne, Friedrich. Crystals and the Fine-Structure of 
Matter. Translated by Walter S. Stiles. Demy 8vo. 
Pp. ix+195+15 plates. (London: Methuen and Co., 
Ltd., 1924.) 10s. 6d. net.* 

Spennrath, J. Eléments de chimie industrielle. 
Traduit et adapté sur la 5¢ édition allemande par J. 
Fritsch. Pp. 342. (Paris: Libr. Desforges, 1925.) 20 
francs. 

Urbain, G. 
legons professées a la Sorbonne. 
et Chimie.) Demy 8vo. Pp. viii +267. 
Doin, 1925.) 25 francs.* 

Vallery-Radot, Pasteur. (Euvres de Pasteur. Tome 3: 
Etudes sur le vinaigre et sur le vin. Pp. vii+519 + 
57 planches. (Paris: Masson et Cie, 1924.) 100 francs. 


L’énergétique des réactions chimiques: 
(Collection de Physique 
(Paris : Gaston 


Technology 

Colpitts, W. H. A Practical Treatise on the Metals 
used in Marine Engineering. Demy 8vo. Pp. 211. 
(Glasgow: J. Munro and Co., Ltd., 1924.) 7s. 6d. net. 

Curtis, John W. Organisation of Production. (Chem- 
ical Engineering Library : Second Series.) Cr. 8vo. Pp. 
144. (London: Ernest Benn, Ltd., 1924.) 6s. net.* 

Escard, J. Les fours électriques industriels et les 


fabrications électrothermiques. Deuxiéme édition. Roy. 


8vo. Pp. vili+674+40 planches. (Paris: Libr. Dunod, 
1924.) 80 francs. 
Fletcher, Reuben. Practical Mule Spinning: a 


Treatise on Winding, Copping, and the Mechanism of the 


Mule. (Textile Manufacturer Manuals.) Cr. 8vo. Pp. 
144. (London: Emmott and Co., Ltd., 1924.) 4s. 6d. 
net. 

Frimaudeau, S. La soudure électrique a _ l’arc 
métallique. 8vo. Pp. 136. (Paris: Gauthier-Villars et: 
Cie, 1925.) 10 francs. 


Jacquet, A.,et Tombeck, E. Eléments de métallurgie. 
Deuxiéme édition revue, corrigée et augmentée des “ Elé- 
ments de Marchandises,”” tome 2. Ex. Cr. 8vo. Pp. 
viii+270. (Paris: Libr. Dunod, 1924.) 12 francs. 

Lister, J. E. The Screening and Grading of Materials. 
(Chemical Engineering Library : Second Series.) Cr. 8vo. 
Pp. 144. (London: Ernest Benn, Ltd., 1924.) 6s. net.* 

Marchis, L. Le froid industriel. Nouvelle édition 
entiérement refondue. (Paris : 
1924.) 12 francs. 

Pollitt, Alan A. The Technology of Water. 
Engineering Library : Second Series.) Cr. 8vo. 
(London: Ernest Benn, Ltd., 1924.) 6s. net.* 

Roberts, John, Edited by. Mining Educator. Cr. 
4to. Part 2. Pp. 49-96. (London: Sir I. Pitman and 
Sons, Ltd., 1924.) 1s. 3d. net each part.* 

Roberts, Thomas. Tappet and Dobby Looms: their 


Cr. 8vo. Félix Alcan, 


(Chemical 
Pp. 158. 


Mechanism and Management. (Textile Manufacturer 
Manuals.) Cr. 8vo. Pp. 228. (London: Emmott and 
Co., Ltd., 1924.) 6s. net. 


Turpain, Albert. Conférences scientifiques. Demy 


8vo. Troisiéme fascicule: L’air liquide, le froid industriel 
et son utilisation. Pp. x+59. (Paris: Gauthier-Villars 
et Cie, 1924.) 5 francs.* 


Turpain, Albert. Conférences scientifiques. Demy 


8vo. Quatriéme fascicule: De la presse a bras a la 
linotype et a l’électrotypographe. Pp. x+97. (Paris: 
Gauthier-Villars et Cie, 1924.) 5 francs.* 


Ward, H. Pilkington. Drawing Office Practice: for 
Electricai and Mechanical Engineers, Draughtsmen and 


Students. Demy8vo. Pp.156. (London: SirI. Pitman 
and Sons, Ltd., 1924.) 7s. 6d. net. 
Astronomy 


Fabre, J. H. The Heavens. Translated by E. E. 
Fournier d’Albe. Demy 8vo. Pp. xvi+336+16 plates. 
(London: T. Fisher Unwin, Ltd., 1924.) 15s. net.* 

Molesworth, Major F. C. The Military Uses of 
Astronomy. Demy 8vo. Pp. xii+112+2 plates. (London : 
Longmans, Green and Co., 1924.) 3s. 6d. net.* 

Proctor, Mary. Evenings with the Stars. Imp. 
16mo. Pp. viii+212+8 plates. (London, New York, 
Toronto and Melbourne: Cassell and Co., Ltd., 1924.) 
10s. 6d. net. 


Meteorology : Geophysics 


Brooks, Charles Franklin, with the Collaboration of 
Nelson, John, and others. Why the Weather? Cr. 8vo. 
Pp. xvi+310+21 plates. (New York: Harcourt, Brace 
and Co., 1924.) n.p.* d 

Geigel, R. Wetter und Klima: ihr Einfluss auf den 
gesunden und kranken Menschen. 8vo. Pp. iv+41g9. 
(Miinchen: J. F. Bergmann, 1924.) 

Mathias, E., Publié sous la direction de; par Bosler, 
J.; Loisel, P.; Dougier, R.; Maurain, Ch.; 
Girousse, G.: Mesny, R. Traité d’électricité atmo- 
sphérique et tellurique. (Comité frangais de géodésie et de 
géophysique: Publications de la 6¢ section.) Roy. 8vo. 
Pp. xx+580. (Paris: Les Presses universitaires de 
France, 1924.) 40 francs.* 

Philippot, H. Expression analytique des variations 
de la température de l’air. Med. 4to. Pp. 48. (Bruxelles: 
M. Hayez, 1924.) 5 francs.* 

Vanderlinden, E. Chronique des événements météoro- 
logiques eri Belgique jusqu’en 1834. Med. 4to. Pp. 329. 
(Bruxelles: M. Hayez, 1924.) 16 francs.* 

Vernadsky, W. La géochimie. (Nouvelle Collection 
scientifique.) Cr. 8vo. Pp. iv+404. (Paris: Félix 
Alcan, 1924.) 12 francs. 


Geology: Mineralogy 


Abel, Othenio. Geschichte und Methode der Rekon- 
struktion vorzeitlicher Wirbeltiere. (Jena: Gustav Fischer, 
1924.) 10 gold marks. 

Abel, Othenio. Die Eroberungsziige der Wirbeltiere 
in die Meere der Vorzeit. (Jena: Gustav Fischer, 1924.) 
4.50 gold marks. 

Buttgenbach, H. Les minéraux et les roches: études 
pratiques de cristallographie, pétrographie et minéralogie. 
Troisiéme édition. Roy. 8vo. Pp. xii+629+c+ 107. 
(Paris: Libr. Dunod, 1924.) 75 francs. 

Gossner, B. Lehrbuch der Mineralogie. Med. 8vo. 
Pp. xii+404+4 Tafeln. (Leipzig: Friedr. Brandstetter, 
1924.) 13 gold marks. 

Hengleir, M. Erz- und Minerallagerstatten des 
Schwarzwaldes. 8vo. Pp. viii+196. (Stuttgart: E. 
Schweizerbart, 1924.) 10 marks. 

Imperial Mineral Resources Bureau. The Mineral 
Industry of the British Empire and Foreign Countries. 


Statistics, 1920-22. Zinc. 3s. net. Lead. 2s. 6d. net. 
Iron and Steel. Pp. vi+49. 2s. net. (London: H.M, 


Stationery Office, 1924.) 

Joly, John. Radioactivity and the Surface History of 
the Earth : being the Halley Lecture delivered on May 28, 
1924. Demy 8vo. Pp. 40. (Oxford: Clarendon Press ; 
London : Oxford University Press, 1924.) 4s. net.* 
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Kendall, Percy Fry, and Wroot, Herbert E. Geology 
of Yorkshire : an Illustration of the Evolution of Northern 
England. 2 vols. Med. 8vo. Pp. xxii +995 +72 plates. 
(Leeds : Prof. Kendall, Moor Allerton ; or H. E. Wroot, 99 
Spencer Place, 1924.) 17s. 6d. net.* 

Kier, Johan. The Downtonian Fauna of Norway. 
Sup. Roy. 8vo. 1: Anaspida; with a Geological Intro- 
duction. Pp. 139 +14 plates. (Kristiania: Jacob Dyb- 
wad, 1924.) n.p.* 

Lehmann, E. Das Vulkangebiet am Nordende des 
Nyassa als magmatische Provinz. 4to. Pp. iii +209. 
(Berlin : Dietrich Reimer, 1924.) 25 marks. 

Wegener, Alfred. The Origin of Continents and 
Oceans. Translated from the third German edition by 
J. G. A. Skerl. Demy 8vo. Pp. xx+212. (London: 
Methuen and Co., Ltd., 1924.) 10s. 6d. net.* 

Wollaston, T.C. Opal: the Gem of the Never Never. 
Demy 8vo. Pp. xi+164+15 plates. (London:  T. 
Murby and Co., 1924.) ros. 6d. net.* 

Woodward, Horace B. History of Geology. 12mo. 
Pp. 160. (London : Watts and Co., 1924.) Is. net. 


Geography: Travel 


An Adventure. Third edition, with 
additional matter. Demy 8vo. Pp. 83+4_ plates. 
(London : Guy Chapman, 1924.) 5s. net.* 
Arsenjew, W. In der Wildnis Ostsibiriens : Forschungs- 
reisenim Ussurigebiet. 8vo. Pp. 443. (Berlin: A. Scherl, 


Anonymous. 


1924.) 9.50 marks. 

Banfield, E. J. The Confessions of a Beachcomber. 
Reprint. Demy 8vo. Pp. 348. (London: T. Fisher 
Unwin, Ltd., 1924.) 7s. 6d. net. 


Bertarelli, L. V. Northern Italy :*from the Alps to 
Rome (Rome excepted). Edited by Findlay Muirhead. 
(The Blue Guides.) Feap. 8vo. Pp. cxii +485 +62 maps 
and plans. (London: Macmillan and Co., Ltd.; Paris: 
Hachette et Cie, 1924.) 15s. net. 

Bradford, E. J. G. School Geography: a Critical 
Survey of Present Day Teaching Methods. Demy 8vo. 
Pp. 104. (London: Ernest Benn, Ltd., 1924.) 7s. 6d. net.* 

Bruce, Charles. Twenty Yearsin Borneo. Med. 8vo. 
Pp. 266. (London, New York, Toronto and Melbourne : 
Cassell and Co., Ltd., 1924.) 15s. net. 

Butler, Frank Hedges. Round the World. Med. 
8vo. Pp. 269. (London: T. Fisher Unwin, Ltd., 1924.) 
21s. net. 

Chamberlain, F.F. 
Regional. (School Text Series.) 
8vo. (Philadelphia and London : 
1924.) 15s. net. 

Clark, Rose B. Unit Studies in Geography. 8vo. 
= Calcutta and Sydney: G. G. Harrap and Co., 

1924.) 7s. 6d. net. 

Clements, Rex. A Gipsy of the Horn: the Narrative 

of a Voyage round the World in a Windjammer Twenty 


Geography : Physical, Economic, 
Second edition, revised. 
J. B. Lippincott Co., 


Years Ago. Med. 8vo. Pp. 259. (London: Heath 
Cranton, Ltd., 1924.) 10s. 6d. net. 
Cole, Capt. D. H. Imperial Military Geography : 


General Characteristics of the Empire in Relation to 


Defence. Second edition, enlarged. Demy 8vo. Pp. 331. 
(London: Sifton, Praed and Co., Ltd., 1924.) 10s. net. 

Couperus, Louis. Eastward. Translated by J. 
Menzies-Wilson and C. C. Crispin. Roy. 8vo. Pp. xi+ 
286. (London: Hurst and Blackett, Ltd., 1924.) 18s. 
net. 

Davies, W. Watkin. Wales. (Home _ University 
Library.) Feap. 8vo. Pp. 256. (London: Williams 
and Norgate, Ltd., 1924.) 2s. 6d. net. 


Der Ling, Princess. Two Years in the Forbidden 


City. Demy 8vo. Pp. 397. (London: T. Fisher Unwin, 
Ltd., 1924.) 15s. net. 

Dimnet, Ernest. From a Paris Balcony. Med. 8vo. 
Pp. 234. (London: Grant Richards, Ltd., 1924.) 8s. 6d. net. 
. Edmonds, Paul. Peacocks and Pagodas. Med. 8vo. 
Pp. xii+282. (London: G. Routledge and Sons, Ltd., 
1924.) 12s. 6d. net. 

Franck, Harry A. Glimpses of Japan and Formosa. 
Demy 8vo. Pp. 247. (London: T. Fisher Unwin, Ltd., 
1924.) Ios. net. 


In an Unknown Land. Demy 8vo. 
(London: Duckworth and Co., 


Gann, Thomas. 
Pp. 263 +32 plates. 


1924.) 21s. net.* 

Glover, W. J., Compiled by. South Africa. (Cassell’s 
““ New ” Geography Series, Book 4.) Cr. 8vo. Pp. 128. 
(London, New York, Toronto and Melbourne: Cassell and 
Co., Ltd., 1924.) 1s. 6d. net. 

Graff, F. Up de. Bei den Kopfjagern des Amazonas. 
8vo. Pp. 326. (Leipzig: F. A. Brockhaus, 1924.) 15 marks. 


Some Tuscan 


Harrison, Ada M., and Austin, R. S. 
A. and C. 


Cities. Med. 8vo. Pp. vii+198. (London: 
Black, Ltd., 1924.) 7s. 6d. net. 

Kearton, Cherry. The Shifting Sands of Algeria. 
Roy. 8vo. Pp. 307. (Bristol and London: J. W. Arrow- 
smith, Ltd., 1924.) 25s. net. 

Keeling, E. H. Adventures in Turkey and Russia. 
Med. 8vo. Pp. 250. (London: John Murray, 1924.) 
10s. 6d. net. 

Keltie, Sir J. Scott, and Howarth, O.J.R. History 
of Geography. 12mo. Pp. 160. (London: Watts and 
Co., 1924.) Is. net. 

Knowlton, Philip A. First Lessons in Geography. 


Gl. 4to. Pp. vi+257. (New York: The Macmillan Co. ; 
London: Macmillan and Co., Ltd., 1924.) 4s. 6d. net. 

Laughlin, Clara E. So You’re: Going to Paris! 
Feap. 8vo. Pp. xv +436+24 plates. (London: Methuen 
and Co., Ltd., 1924.) 10s. 6d. net. 

Lethbridge, Alan. Madeira: Impressions and Asso- 
ciations. Cr.8vo. Pp. xxiii+199+12 plates. (London: 
Methuen and Co., Ltd., 1924.) 7s. 6d. net. 

Lyde, Lionel W. The Continent of Europe. Second 
edition. Demy 8vo. Pp. xv+456. (London: Mac- 
millan and Co., Ltd., 1924.) tos. net.* 


McGovern, W. Montgomery. To Lhasa in Disguise : 
an Account of a Secret Expedition through Mysterious 
Tibet. Med. 8vo. Pp. 352. (London: Thornton Butter- 
worth, Ltd., 1924.) 2Is. net. 

Martin, Thomas Hunt. The American’s London: a 
Supplementary Guide-book for the American Visitor. 
Feap. 8vo. Pp. 184. (London: Cecil Palmer, 1924.) 
3s. 6d. net. 

Munro, R. M. The Scottish Homeland. (Life and 
Progress of the World Series.) Cr. 8vo. Pp. 160. 
(London and Edinburgh: McDougall’s Educational Co., 
Ltd., 1924.) 2s. 3d. 

Nawrath, A. Im Reiche der Medea: Kaukasische 
Fahrten. 8vo. Pp. 254. (Leipzig: F. A. Brockhaus, 
1924.) 8 marks. 


Norden, Hermann. Fresh Tracks in the Belgian 


Congo: from Uganda Border to the Mouth of the Congo. 
Demy 8vo. Pp. 303+30 plates+2 maps. (London: 
H. F. and G. Witherby, 1924.) 18s. net.* 

Nordenskiéld, E. Forschungen und Abenteuer in 
Siidamerika. 8vo. Pp. xii+338. (Stuttgart: Strecker 
und Schréder, 1924.) 8.50 marks. 

Prioleau, John. Imshi in New Europe. Pott 4to. 
Pp. 224. (London: Geoffrey Bles, 1924.) 7s. 6d. net. 

Reynolds, Henry. Spanish Waters. Roy. 8vo. Pp. 
xi+ 304. (London: Hurstand Blackett, Ltd., 1924.) 18s. 
net. 

Roberts, Morley. On the Earthquake Line: Minor Ad- 
ventures in Central America. Med. 8vo. Pp. 310. (Bristol 
and London: J. W. Arrowsmith, Ltd., 1924.) 15s. net. 


Tomlinson, H. M. Tidemarks: some Records of a 
Journey to the Beaches of the Moluccas and the Forest 
of Malaya in 1923. Demy 8vo. Pp. 317. (London, 
New York, Toronto and Melbourne : Cassell and Co., Ltd., 
1924.) 12s. 6d. net. 

Vallaux, Camille. Les sciences géographiques. 8vo. 
Pp. 413. (Paris: Félix Alcan, 1925.) 25 francs. 

Walker, F. Deaville. Africa and her Peoples. Cr. 
8vo. Pp. 144+8 plates. (London: Edinburgh House 
Press, 1924.) 2s. 

Wallis, B. C., Edited by. Europe. Vol. 1: The 
Peninsula. (Stanford’s Compendium of Geography and 
Travel, New Issue.) Cr. 8vo. Pp. xxiii +763 +40 maps. 
(London: Edward Stanford, Ltd., 1924.) 15s. net.* 

Wilmore, Albert. The Groundwork of Modern 
Geo graphy : an Introduction to the Science of Geography. 
(Bell’s Geographical Series.) Cr. Sie ‘a 494. (London: 
G. Bell and Sons, Ltd., 1924.) 7s. 6 
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General Biology: Natural History: 
Zoology: Botany 


Abderhalden, Emil. Synthese der Zellbausteine in 
Pflanze und Tier: zugleich ein Beitrag zur Kenntnis der 
Wechselbeziehungen der gesamten Organismenwelt. 
Zweite, vollstandig neu verfasste Auflage. Demy 8vo. 
Pp. v+61. (Berlin: Julius Springer, 1924.) 2.40 gold 
marks.* 

Abderhalden, Emil, Herausgegeben von. Handbuch 
der biologischen Arbeitsmethoden. Sup. Roy. 8vo. 
Lieferung 144. Abt. 11: Methoden zur Erforschung der 
Leistung des tierischen Organismus. Teil 1, Halfte 1, 
Heft 4 (Schlussheft) : Allgemeine Methoden. Allgemeine 
Methoden des zoologisch-systematischen Arbeitens: die 
Nomenklatur. Von W. A. Collier. Pp. 585-676 +xii. 
(Berlin und Wien: Urban und Schwarzenberg, 1924.) 
4.20 gold marks.* 

Batten, H. Mortimer. Prints from Many Trails. 
Demy 8vo. Pp. 320. (London: Herbert Jenkins, Ltd., 
1924.) 12s. 6d. net. 

Bose, Sir Jagadis Chunder. Physiologie des Saft- 
steigens. Aus dem Englischen ins Deutsche tibersetzt von 
E. G. Pringsheim. (Jena: Gustav Fischer, 1924.) 6 gold 
marks. 

British Museum (Natural History). Instructions for 
Collectors. No. 4: Insects. Seventh edition. Demy 8vo. 
Pp. 12. (London: British Museum (Natural History), 
1924.) 6d.* 

Carpenter, George H. Insects, their Structure and 
Life : a Primer of Entomology. Second edition, revised. 
Ex. Cr. 8vo. Pp. xii+335+4 plates. (London: J. M. 
Dent and Sons, Ltd., 1924.) Ios. 6d. net.* 

Chamberlain, Charles J. Methods in Plant Histology. 
Fourth revised edition. Large 8vo. Pp. xi +349. (Chicago: 
University of Chicago Press ; London: Cambridge Uni- 
versity Press, 1924.) 3.25 dollars.* 

Coulter, John M., and Coulter, Merle C. Where 
Evolution and Religion Meet. Cr. 8vo. Pp. v +105. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1924.) 6s. net. 

Davidson, Gladys. Water Folk at the Zoo: a Book 
of the Aquarium. Cr. 8vo. Pp. 128. (London: Methuen 
and Co., Ltd., 1924.) 5s. net. 

Fitch, W. H., Drawn by, with additions by Smith, 
W.G., and others. Illustrations of the British Flora: a 
Series of Wood Engravings, with Dissections, of British 
Plants. Forming an Illustrated Companion to Bentham’s 
‘‘Handbook of the British Flora’’ and other Floras. 
Fifth revised edition. Gl. 8vo. Pp. xxvii +338. (London: 
L. Reeve and Co., Ltd., 1924.) 12s. net.* 

Friend, Hilderic. The Story of the British Annelids 
(Oligochaeta). Imp. 16mo. Pp. 288. (London: The 
Epworth Press, 1924.) 7s. 6d. net.* 

Frohawk, F. W. Natural History of British Butter- 
flies: a Complete, Original, Descriptive Account of the 
Life-History of every Species occurring in the British 
Islands, together with their Habits, Time of Appearance, 
and Localities. Cr. folio. Vol. tr. Pp. xv +207 +36 
plates. Vol. 2. Pp. iv+206+29 plates. (London: 
Hutchinson and Co., 1924.) 126s. net.* 

Gilbert, H. A., and Brook, Arthur. Secrets of Bird 
Life. Roy. 8vo. Pp. 203. (Bristoland London: J. W. 
Arrowsmith, Ltd., 1924.) 10s. net. 

Goebel, K., Herausgegeben von. Botanische Abhand- 
lungen. Heft 4: -Untersuchungen iiber Sexualitat und 
Parasitismus bei Mucorineen I. Von H. Burgeff. 12 gold 
marks. Heft 5: Untersuchungen iiber die Geschlechts- 
und Kernverhaltnisse bei der Hymenomyzetengattung 
Coprinus. Von H. Brunswik. 5 gold marks. (Jena: 
Gustav Fischer, 1924.) 

Groves, James, and Bullock-Webster, George 
Russell. The British Charophyta. (Printed for the Ray 
Society.) Demy 8vo. Vol. 2: Charee. Pp. xi+129 + 
plates 21-45. (London: Dulau and Co., Ltd., 1924.) 
25s.* 

Hertwig, Richard. Lehrbuch der Zoologie. View 
zehnte, vermehrte und verbesserte Auflage. (jena: Gustav 
Fischer, 1924.) 12 gold marks. 


Horwood, A. R. Leaves from a Naturalist’s Diary : 
with Notes on What to look for Month by Month. Cr. 
8vo. Pp.192+4 plates. (London, Calcutta and Sydney : 
G. G. Harrap and Co., Ltd., 1924.) 3s. 6d. net.* ~ ; 

Hovell, Mark. Kats and How to destroy Them: 
dealing with Rats in a House, Shop, Warehouse, Out- 
building, Yard, Stable, Cow-house, Fowl-house, Pig-sty, 
Garden, Greenhouse, or Vinery; by a River, Stream, or 
Ornamental Water ; on a Ship, Shooting Estate, or Farm ; 
and in Sewers. Demy 8vo. Pp. xlii+465. (London: 
J. Bale, Sons and Danielsson, Ltd., 1924.) tos. 6d. net.* 

Karsten, G., und Schenck, H., Herausgegeben von. 
Vegetationsbilder. 15 Reihe, Heft 8: Vegetationsbilder 
aus den Siidkarpathen. Von Ferdinand Pax und Hubert 
Winkler. (Jena: Gustav Fischer, 1924.) 3 geld marks. 

Kostytschew, S. 1 .anzenatmung. (Monographien 
aus dem Gesamtgebiet der Physiologie der Pflanzen und 
der Tiere, Band 7.) Imp. 16mo. Pp. 158. (Berlin: 
Julius Springer, 1924.) 6.60 gold marks. 

Leupold, Ernst. Die Bedeutung des Cholesterin- 
Phosphatidstoffwechsels fiir die Geschlechtsbestimmung. 
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Oxford University Press, 1924.) tro dollars.* 

Russell, Sir Edward John. Les conditions du sol 
et la croissance des plantes. Traduit sur la 4¢ édition 
anglaise par Georges Matisse. 8vo. Pp. 465 +4 planches. 
(Paris : Ernest Flammarion, 1924.) 18 francs. 

Step, Edward, Edited by. Hutchinson’s Trees and 
Flowers of the Countryside. Imp.8vo. Pp. 420. (London: 
Hutchinson and Co., 1924.) 17s. 6d. net. 

Weathers, John. My Garden Book: prepared for the 
Daily Use of All who own a Garden Big or Little. Gl. 4to. 
Pp. xvi+774+24 plates. (London: Longmans, Green 
and Co., 1924.) 36s. net.* 


Anatomy: Physiology 
Arey, Leslie Brainerd. Developmental Anatomy : 
a Text-book and Laboratory Manual of Embryology. 
Roy. 8vo. Pp. 433. (Philadelphia and London: W. B. 
27s. 6d. net. 


Saunders and Co., Ltd., 1924.) 


Barton, James W. That Body of Yours. Cr. 8vo. 
Pp. 184. (London: Hodder and Stoughton, Ltd., 1924.) 
3s. 6d. net. 

Bayliss, Sir William Maddock. Principles of General 
Physiology. Fourth edition. Roy. 8vo. Pp. xxviii +882. 
(London : Longmans, Green and Co., 1924.) 28s. net.* 

Davis, G. G. Applied Anatomy. Sixth edition, re- 
vised by G. P. Muller. 4to. (Philadelphia and London : 
J. B. Lippincott Co., 1924.) 42s. net. 

Gley, E. Traité élémentaire de physiologie. 2 vols. 
8vo. Pp. 1200. (Paris: J.-B. Bailliére et fils, 1924.) 
60 francs. 

Katsunuma, Seizo. 
Indophenolblausynthese. 
Oxydasereaktion im tierischen Gewebe. 
Fischer, 1924.) 15 gold marks. 

Plimmer, R. H. A., and Plimmer, Violet G. 
Vitamins: What we should Eat, and Why. Demy 8vo. 
Pp. 24. (London: The People’s League of Health, Inc., 
1924.) Is. net. 

Ponder, Eric. The Erythrocyte and the Action of 
Simple Hemolysins. (Biological Monographs and Manuals.) 
Demy 8vo. Pp. xi+192. (London and Edinburgh : 
Oliver and Boyd, 1924.) 12s. 6d. net.* 

Verworn, Max. Physiologisches Praktikum fiir Medi- 


Intrazellulare Oxydation und 
Histochemische Studie iiber die 
(Jena: Gustav 


ziner. Sechste iiberarbeitete Auflage, herausgegeben von 
Fr. W. Frohlich. (Jena: Gustav Fischer, 1924.) 7.50 
gold marks. 


Vincent, Swale. Internal Secretion and the Ductless 


Glands. Third edition. Demy 8vo. Pp. xv +463. 
(London: E. Arnold and Co., 1924.) 25s. net.* 
Anthropology: Archeology 
Buxton, L. H. Dudley. Primitive Labour. Cr. 8vo. 


Pp. viii+272. (London: Methuen and Co., Ltd., 1924.) 
7s. 6d. net. 

Colum, Padraic. At:‘the Gateways of the Day. (Pub- 
lished for the Hawaiian Legend and Folklore Commis- 
sion.) Roy. 8vo. Pp. xxviii+217. (New Haven: Yale 
University Press; London: Oxford University Press, 
1924.) IIs. 6d. net. 

Cozens, Walter, and Goodsall, Robert Harold. 
Archeology made Easy: a Chronological Glossary. Cr. 
8vo. Pp. 135. (Canterbury: Cross and Jackman, 1924.) 
3s. 6d. net. 

Del Mar, Frances. 
Study of their Arts and Customs. 
by P. J. Pemberton. Roy. 8vo. 
Ernest Benn, Ltd., 1924.) 18s. net. 

Fox, C. E. The Threshold of the Pacific : an Account 
of the Social Organization, Magic and Religion of the 
People of San Cristoval in the Solomon Islands. (The 
History of Civilization Series.) Roy. 8vo. Pp. xvi +379 
+14 plates. (London: Kegan Paul and Co., Ltd.; New 
York: Alfred A. Knopf, Inc., 1924.) 18s. net.* 

Frazer, Lady, Culled by. Leaves from the Golden 
Bough. Med. 8vo. Pp. xii+249+16 plates. (London: 
Macmillan and Co., Ltd., 1924.) 10s. 6d. net.* 

Frazer, Sir James George. The Belief in Immor- 
tality and the Worship of the Dead. Demy 8vo. Vol. 3: 
The Belief among the Micronesians. Pp. ix +3206. 
(London: Macmillan and Co., Ltd., 1924.) 18s. net. 

Goodrich-Freer, A. Arabs in Tent and Town: an 
Intimate Account of the Family Life of the Arabs of 
Syria, their Manner of Living in Desert and Town, their 
Hospitality, Customs, and Mental Attitude, with a Descrip- 
tion of the Animals, Birds, Flowers, and Plants of their 
Country. Med.8vo. Pp.325. (London: Seeley, Service 
and Co., Ltd., 1924.) 21s. net. 

Haddon, A.C. The Races of Man and their Distribu- 
tion. New edition. Cr. 8vo. Pp. viii +184 +10 plates. 
(Cambridge: At the University Press, 1924.) 6s. net.* 

Hartland, E. Sidney. Primitive Law. Cr. 8vo. Pp. 
vi+222. (London: Methuen and Co., Ltd., 1924.) 
7s. 6d. net.* 

Huntington, Ellsworth. The Character of Races: as 
influenced by Physical Environment, Natural Selection 
and Historical Development. Med. 8vo. Pp. xvi+393. 
(New York and London: Charles Scribner’s Sons, 1924.) 
25s. net.* 


A Year among the Maoris: a 
Prepared for the press 
Pp. 176. (London: 


| I 
che 
of ¢ 
192 
N 

Ma 
Sto 

of 
| Lo 
N 
anc 
Ma: 
N 
Mo: 
| Ma: 
Wo 
Ox! 
net 
| 
tur 
8vo 
192 
Out 
Seri 
Pat 

192 
Ori: 
tior 
Keg 

Inc 
R 
Etr 
seel 
} R 
] W. 
8vo 
Nev 
] and 
and 
| day 
don 
T 

the 

Did 
Lal 
Dor 
Wal 
(Cai 
Vv 
Den 

Ltd 
B 
Ske 
320. 
B 
4 Pp. 
B 
Pp. 
B 
; Ex. 
App 
B 
duct 
Inst 
and 
q and 
| by J 


Supplement to “ Nature,” December 27, 1924 ix 


Luckenbill, Daniel David. The Annals of Senna- 
cherib. Roy. 4to. Pp. xi+196. (Chicago: University 
of Chicago Press ; London: Cambridge University Press, 
1924.) 4 dollars. 

MacCurdy, George Grant. Human Origins: a 
Manual of Pre-history. Med. 8vo. Vol. 1: The Old 
Stone Age and the Dawn of Man and his Arts. Pp. 
Xxxviii+440. Vol. 2: The New Stone Age and the Ages 
of Bronze and Iron. Pp. xvi+516. (New York and 
London: D. Appleton and Co., 1924.) 42s. net.* 

Macgowan, Kenneth, and Rosse, Herman. Masks 
and Demons. Demy 8vo. Pp. xiii+177. (London: 
Martin Hopkinson and Co., Ltd., 1924.) 15s. net.* 

Melville, Herman. Typee; ora Narrative of a Four 
Months’ Residence among the Natives of a Valley of the 
Marquesas Islands; or a Peep at Polynesian Life. (The 
World’s Classics.) Pott 8vo. Pp. xvi+338. (London: 
Oxford University Press, 1924.) 2s. net; leather, 3s. 6d. 
net.* 

Melville, Herman. Omoo: a Narrative of Adven- 
tures in the South Seas. (The World’s Classics.) Pott 
8vo. Pp. xv +333. (London: Oxford University Press, 
1924.) 2s. net; leather. 3s. 6d. net.* 

Morgan, Jacques de. Prehistoric Man: a General 
Outline of Pre-history. (The History of Civilization 
Series.) Roy. 8vo. Pp. xxiii+304. (London: Kegan 
Paul and Co., Ltd.; New York: Alfred A. Knopf, Inc., 
1924.) 12s. 6d. net.* 

Perrier, Edmond. The Earth before History : Man’s 
Origin and the Origin of Life. (The History of Civiliza- 
tion Series.) Roy. 8vo. Pp. xxiv+345. (London: 
Kegan Paul and Co., Ltd. ; New York: Alfred A. Knopf, 
Inc., 1924.) 15s. net.* 

Randall-MaclIver, David. Viilanovans and Early 
Etruscans: a Study of the Early Iron Age in Italy as it is 
seen near Bologna, in Etruria, and in Latium. Med. 4to. 
Pp. xv+270+v. (Oxford: Clarendon Press; London: 
Oxford University Press, 1924.) 84s. net. 

Rivers, W. H. R. Social Organization. Edited by 
W. J. Perry. (The History of Civilization Series.) Roy. 
8vo. Pp.xi+226. (London: Kegan Paul and Co., Ltd. ; 
New York: Alfred A. Knopf, Inc., 1924.) 10s. 6d. net.* 

Sheppard, T., and Musham, J. F. Money Scales 
and Weights. Med.8vo. Pp.vi+221. (Hull: A. Brown 
and Sons, Ltd.; London: A. Brown and Sons, Ltd.; 
Spink and Son, Ltd., 1924.) 10s. 6d.* 

Stokes, H. F. Scott. Perseus: or, Of Dragons. (To- 
day and To-morrow Series.) Pott 8vo. Pp. 80. (Lon- 
don: Kegan Paul and Co., Ltd., 1924.) 2s. 6d. net.* 

Temple, Sir Richard Carnac. The Word of Lalla 
the Prophetess: being the Sayings of Lal Ded or Lal 
Diddi of Kashmir (Granny Lal), known also as Laléshwari, 
Lalla Yogishwari and L lishri, between 1300 and 1400 A.D. 
Done into English Verse from the Lalla-vakyani or Lal- 
Wakhi and Annotated. Demy 8vo. Pp. xiv +292. 
(Cambridge : At the University Press, 1924.) 16s. net.* 

Weigall, Arthur. Ancient Egyptian Works of Art. 
Demy 4to. Pp. xxii+354. (London: T. Fisher Unwin, 
Ltd., 1924.) 63s. net. 


Philosophy: Psychology 


Baldwin, James Mark. History of Psychology: a 
Sketch and an Interpretation. 2 vols.in I. tI2mo. Pp. 
320. (London: Watts and Co., 1924.) 2s. net. 

Benn, A.W. History of Ancient Philosophy. 12mo. 
Pp. 160. (London: Watts and Co., 1924.) Is. net. 

Benn, A. W. History of Modern Philosophy. 12mo. 
Pp. 160. (London: Watts and Co., 1924.) Is. net. 

Bentley, Madison. The Field of Psychology: a 
Survey of Experience, Individual, Social and Genetic. 
Ex. Cr. 8vo. Pp. 563. (New York and London: D. 
Appleton and Co., 1924.) 15s. net. 

Burnham, William H. The Normal Mind: an Intro- 
duction to Mental Hygiene and the Hygiene of School 
Instruction. Demy 8vo. Pp. xviii+702. (New York 
and London: D. Appleton and Co., 1924.) 16s. net. 

Coxworthy, Franklin. Electrical Condition : or How 
and Where our Earth was Created. Edited and illustrated 
by Julia Coxworthy. Demy 8vo. Pp. xiv +163. (London: 
J. S. Phillips, 1924.) 5s.* 


Dide et Juppont. La métaphysique scientifique. Cr. 
8vo. Pp. 180. (Paris: Félix Alcan, 1924.) 9 francs. 

Dumas, Georges. Traitéde psychologie. Demy 8vo. 
Tome 2. Pp. 1173. (Paris: F.+x Alcan, 1924.) 60 
francs.* 

Dumville, Benjamin. The iundamentals of Psy- 
chology: a Brief Account of the Nature and Development 
of Mental Processes; for the Use of Teachers. Second 
edition. Cr. 8vo. Pp. x +433. (London: University 
Tutorial Press, Ltd., 1924.) 6s. 6d. 

Edwards, D. Miall. The Philosophy of Religion. 
(Library of Philosophy and Religion.) Cr. 8vo. Pp. 
318. (London: Hodder and Stoughton, Ltd., 1924.) 
6s. net. 

Frobel, Karl Friedrich. Metaphysical Grounds of 
the Science of Nature. Cr. 8vo. Pp. 174. (London: 
Williams and Norgate, Ltd., 1924.) 6s. net. 

Harrison, H. D. Industrial Psychology and the Pro- 
duction of Wealth. Ex.Cr.8vo. Pp.x+184. (London: 
Methuen and Co., Ltd., 1924.) 5s. net. 

Hoernlé, R. F. Alfred. Idealism as a Philosophical 
Doctrine. (Library of Philosophy and Religion.) Cr. 8vo. 
Pp. 189. (London: Hodder and Stoughton, Ltd., 1924.) 
5s. net. 

Jones, Rufus M. Fundamental Ends of Life. Cr. 
8vo. Pp. x+144. (London: Macmillan and Co., Ltd., 
1924.) 6s. net. 

Koffka, Kurt. The Growth of the Mind: an Intro- 
duction to Child-Psychology. Translated by Robert 
Morris Ogden. (International Library of Psychology, 
Philosophy and Scientific Method.) Demy 8vo. Pp. 
xvi + 383. (London: Kegan Paul and Co., Ltd.; 
New York: Harcourt, Brace and Co., Inc., 1924.) 15s. 
net.* 

Ludovici, Anthony M. Lysistrata: or, Woman’s 
Future and Future Woman. (To-day and To-morrow 
Series.) Pott 8vo. Pp. 118. (London: Kegan Paul 
and Co., Ltd.; New York: E. P. Dutton and Co., 1924.) 
2s. 6d. net.* 

Mackenna, Stephen. Plotinus on the Nature of the 
Soul: being the Fourth Ennead. Translated from the 
Greek. Imp. 8vo. Pp. 159. (London: The Medici 
Society, 1924.) 21s. net. 

Pintner, Rudolf. Intelligence Testing : Methods and 
Results. Cr. 8vo. Pp. vii+406. (London: University 
of London Press, Ltd., 1924.) 7s. 6d. net. 

Richards, I. A. Principles of Literary Criticism. 
(International Library of Psychology, Philosophy and 
Scientific Method.) Demy 8vo. Pp. vi+290. (London: 
Kegan Paul and Co., Ltd. ; New York: Harcourt, Brace 
and Co., Inc., 1924.) 10s. 6d. net.* 

Ross,W.D. Aristotle’s Metaphysics. <A revised Text, 
with Introduction and Commentary. Demy 8vo. Vol. 1. 
Pp. clxvi + 366. Vol.2. Pp.iv+528. (Oxford: Claren- 
don Press; London: Oxford University Press, 1924.) 
48s. net.* 

Scott, James P. Physical and Mental Efficiency, 
including Auto-suggestion: how to Remember, Study, 
and Pass Examinations. Demy 8vo. Pp.98. (London: 
W. Rider and Son, Ltd., 1924.) 3s. 6d. net. 

Servante, Rev. F. A. The Psychology of the Boy. 
Fourth edition. Cr. 8vo. Pp. vi+86. (London: Gay 
and Hancock, Ltd., 1924.) 1s. 6d. net; cloth, 2s. 6d. 
net. 

Stowe, Felix. The Force that is Life: What and 
Where is It? Desultory Suggestions in Letters to a 
Friend. Demy 8vo. Pp. 32. (London and Norwich: 
Jarrold and Sons, Ltd., 1924.) Is.* 


Bacteriology: Hygiene 


Cunningham, Andrew. Practical Bacteriology: an 
Introductory Course for Students of Agriculture. Cr. 8vo. 
Pp. vii +188. (Edinburgh and London : Oliver and Boyd, 
1924.) 7s. 6d. net.* 

Hill,H.W. The New Hygiene: for Schools of Nursing, 
Normal Schools, and Colleges. With an Appendix con- 
taining ‘‘ A Short Course in Modern Public Health.” Cr. 
8vo. Pp. x+319. (New York: The Macmillan Co. ; 


| London: Macmillan and Co., Ltd., 1924.) 12s. net, 
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Medicine: Surgery 


Babcock, Robert H. Your Heart, and How to take 
Care of It. Ex. Cr. 8vo. Pp. 235. (New York and 
London: D. Appleton and Co., 1924.) 5s. net. 

Ballantyne, Arthur James. A Pocket Book of 
Ophthalmology. Second edition, revised. Cr. 8vo. Pp. 
146. (Edinburgh: E. and S. Livingstone, 1924.) 6s. net. 

Cameron, Samuel J., and others. A Glasgow Manual 
of Obstetrics. Roy. 8vo. Pp.589. (London: E. Arnold 
and Co., 1924.) 21s. net. 

Cammidge, P. J. The Insulin Treatment of Diabetes 
Mellitus. Second edition, revised. Cr. 8vo. Pp. 224. 
(Edinburgh: E. and S. Livingstone, 1924.) 6s. net. 


Miscellaneous 


Bagley, William C., and Keith, John A. H. An 
Introduction to Teaching. (American Teachers’ College 
Series.) Cr. 8vo. Pp. xi+400. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1924.) 
8s. 6d. net.* 

Bishop, W. W. Practical Handbook of Modern 
Library Cataloguing. Cr. 8vo. Pp. 152. (Baltimore, 
Md.: Williams and Wilkins Co.; London: Bailliére, 
Tindail and Cox, 1924.) 8s. 6d. net. ; 

Boucher, John N. William Kelly: a True History 
of the So-called Bessemer Process. 8vo. Pp. 258. 
(Greensburg, Pa.: J. N. Boucher, 1924.) 

British (Terra Nova) Antarctic Expedition, 1910- 
1913. Miscellaneous Data. Compiled by Col. H. G. 
Lyons. (Published for the Committee of the Captain 
Scott Antarctic Fund.) Roy. 4to. Pp.iii+75. (London: 
Harrison and Sons, Ltd., 1924.) 5s. net.* 

Brown, George E., Edited by. The British Journal 
Photographic Almanac and Photographer’s Daily Com- 
panion; with which is incorporated “‘The Year Book of 
Photography and Amateurs’ Guide” and “The Photo- 
graphic Annual,” 1925. Sixty-fourth issue. Cr. 8vo. 
Pp. 816. (London: H. Greenwood and Co., Ltd., 1925.) 

-aper, 2s. net; cloth, 3s. net.* d 

Burrows, A.R. The Story of Broadcasting. Cr. 8vo. 
Pp. 183. (London, New York, Toronto and Melbourne : 
Cassell and Co., Ltd., 1924.) 3s. 6d. net. : 

Doughty, Oswald. Forgotten Lyrics of the Eighteenth 
Century. Demy 8vo. Pp.212. (London: H. F. and G, 
Witherby, 1924.) Ios. 6d. net.* 

Dyer, L. H. Linguo Internaciona di la Delegitaro 
(Sistemo Ido). Ido-English Dictionary. Med. 8vo. Pp. 
xxvi+408. (London: Sir I. Pitman and Sons, Ltd. 
1924.) Ios.* 

Edwards, Norman. Broadcasting for Everyone: a 
Popular Outline for the Listener-in. Cr. 8vo. Pp. 260. 
(London: Herbert Jenkins, Ltd., 1924.) 3s. 6d. net. 

Fox, Sir Francis. Sixty-three Years of Engineering, 
Scientific and Social Work. Demy 8vo. Pp. xii +338. 
(London: John Murray, 1924.) 18s. net. ; 

Freeman, Frank N., Edited by. Visual Education : 
a Comparative Study of Motion Pictures and other Methods 
of Instruction. The Report of an Investigation made 
with the Aid of a Grant from the Commonwealth Fund, 
by Frank N. Freeman, F. D. McClusky, H. W. James, 
E. H. Reeder, A. P. Hollis, Caroline Hoefer, Edna Keith, 
H. Y. McClusky, E. C. Rolfe, Lena A. Shaw, D. E. Walker, 
Nina J. Beglinger, Jean A. Thomas. Med. 8vo. Pp. 


viii+391. (Chicago: University of Chicago Press ; 
London: Cambridge University Press, 1924.) 3.50 
dollars.* 


Gamble, Wm., Edited by. Penrose’s Annual: the 
Process Year Book and Review of the Graphic Arts. Gl. 
4to. Vol. 27. Pp. xv+142+60+80 plates. (London: 
Percy Lund, Humphries and Co., Ltc., 1925.) 8s. net.* 

Godlee, Sir Rickman John. Lord Lister. Third 
edition, revised. Demy 8vo. Pp. xvi+686+14 plates. 
(Oxford : Clarendon Press; London: Oxford University 
Press, 1924.) 21s. net.* 

Greene, James H. Principles and Methods of Re- 
tailing. Ex. Cr. 8vo. Pp. xii+287. (New York: 


McGraw-Hill Book Co., Inc.; London: McGraw-Hill 
Publishing Co., Ltd., 1924.) 12s. 6d. net.* 


Harris, Franklin Stewart, with the Collaboration of 
Butt, Newbern I. Scientific Research and Human 
Welfare. Ex. Cr. 8vo. Pp. ix+406. (New York: The 
Macmillan Co. ; London: Macmillan and Co., Ltd., 1924.) 
I2s. net. 

Kaempffert, Waldemar, Edited by. A Popular His- 
tory of American Invention. Sup. Roy. 8vo. Vol. 1: 
Transportation, Communication and Power. Pp. xvi+ 
577- Vol. 2: Material Resources and Labor-Saving 
Machines. Pp. xiv+457. (New York and London: 
Charles Scribner’s Sons, 1924.) 63s. net.* 

Le Gendre, Paul. Un médecin philosophe, Charles 
Bouchard : son ceuvre et son temps (1837-1875). 8vo. 
Pp. vii+256. (Paris: Masson et Cie, 1924.) 30 francs. 

Maude, Aylmer. The Authorized Life of Marie C. 
Stopes. Cr. 8vo. Pp. 226+12 plates. (London: Wil- 
liams and Norgate, Ltd., 1924.) 5s. net.* 

Maurer, Friedrich. Das Gehirn Ernst Haeckels. Mit 
einem Bericht von Waldemar Weimann: Uber den 
histologischen Befund des Gehirns Haeckels. (Jena: 
Gustav Fischer, 1924.) 30 gold marks. 

Mill, Hugh Robert. The Life of Sir Ernest Shackleton, 
C.V.O., O.B.E.(Mil.), LL.D. Cheap edition. Ex. Cr. 8vo. 
Pp. xv +312+20 plates. (London: William Heinemann, 
Ltd., 1924.) 8s. 6d. net. 

Onslow, Muriel. Huia Onslow: a Memoir. Demy 
8vo. Pp. vili+247+5 plates. (London: E. Arnold and 
Co., 1924.) 12s. 6d. net.* 

Osborn, Henry Fairfield. Impressions of Great 
Naturalists : Reminiscences of Darwin, Huxley, Balfour, 
Cope, and others. Demy 8vo. Pp. xxviii +216+12 
plates. (New York and London: Charles Scribner’s Sons, 
1924.) 12s. 6d. net.* 

Page, Thomas Walker, with the aid of the Council 
and Staff of the Institute of Economics. Making the 
Tariff in the United States. (The Institute of Economics : 
Investigations in International Commercial Policies.) Cr. 
8vo. Pp. x+281. (New York: McGraw-Hill Book Co., 
Inc. ; London: McGraw-Hill Publishing Co., Ltd., 1924.) 
12s. 6d. net.* 

Pitt, St. George Lane Fox. The Purpose of Educa- 
tion: an Examination of Educational Problems in the 
Light of recent Scientific Research. New cheap edition, 
revised and enlarged. Post 8vo. Pp. xxx+92. (Cam- 
bridge : At the University Press, 1924.) 4s. net.* 

Reith, J.C. W. Broadcast over Britain. Imp. 16mo. 
Pp. 231. (London: Hodder and Stoughton, Ltd., 1924.) 
6s. net. 

Slosson, Edwin E., Edited by. Keeping up with 
Science: Notes on recent Progress in the various Sciences 
for Unscientific Readers. Ex. Cr. 8vo. Pp. xv +355 + 
30 plates. (London: Jonathan Cape, Ltd., 1924.) 10s. 6d. 
net.* 

Slosson, Edwin E. Chats on Science. Cr. 8vo. Pp. 
vii +253. (London: G. Bell and Sons, Ltd., 1924.) 6s. net. 

Sweeney, Henry W. Bookkeeping and Introductory 
Accounting. Prepared in the Extension Division of the 
University of Wisconsin. (University of Wisconsin Ex- 
tension Texts : Commercial Education Series.) Med. 8vo. 
Pp. xii+545. (New York: McGraw-Hill Book Co., 
Inc.; London: McGraw-Hill Publishing Co., Ltd., 1924.) 
20s. net.* 

Turpain, Albert. Conférences scientifiques. Demy 
8vo. Cinquiéme fascicule: Le cinématographe, histoire 
de son invention, son développement, son avenir. Pp. xii 
+83. (Paris: Gauthier-Villars et Cie, 1924.) 5 francs.* 

Van Dyke, Henry. Fisherman’s Luck: and some 
other uncertain Things. Fcap. 8vo. Pp. 255. (London: 
Hodder and Stoughton, Ltd., 1924.) 3s. 6d. net.* 

Veblen, Thorstein. The Theory of the Leisure Class : 
an Economic Study of Institutions. New edition. Post 
8vo. Pp. viii+404. (London: G. Allen and Unwin, 
Ltd., 1924.) tos. 6d. net.* 

Waterhouse, P. Leslie. The Story of Architecture 
throughout the Ages: an Introduction to the Study of 
the Oldest of the Arts ; for Students and General Readers. 
Revised edition. Fceap. 8vo. Pp. xi+272+3r plates. 
(London: B. T. Batsford, Ltd., 1924.) 6s. net. 

Willings, W. General Elementary Science. Cr. 8vo. 
Pp. viii+295. (London, Glasgow and Bombay: Blackie 
and Son, Ltd., 1924.) 4s. 6d. net, 
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MACMILLAN’S NEW AND RECENT BOOKS. 


THE BELIEF IN IMMORTALITY AND THE WORSHIP OF THE DEAD. 


By Sir J. G. FRAZER, author of “The Golden Bough.”  8vo. 
VOL. III. THE BELIEF AMONG TdE MICRONESIANS. 18s. net. 
SECOND EDITION ENLARGED. ; 
THE THEORY OF RELATIVITY. By L. SILBERSTEIN, Ph.D., late Lecturer in Natural 


Philosophy at the University of Rome, Mathematical Physicist, Eastman Research Laboratory, 
Rochester, N.Y, Second Edition, Enlarged. 8vo. 25s. net. 


EVERYDAY. PHYSICS. By H. E. HADLEY, B.Sc., Associate of the Royal College of Science, 


London. Principal of the School of Science, Kidderminster. Illustrated. Crown 8vo. 6s. 6d. 
NA LURE,.—“ The author's name is a sufficient guarantee of its soundness to those who know his other books. The 
illustrations are gool and for the most part new, and the number of modern appliances descriv-d and cxplained is 
remarka'le.” 


A DICTIONARY OF APPLIED PHYSICS. Edited by Sik RICHARD GLAZEBROOK, 
K.C.B., D.Sc., F.R.S. In 5 Vols. Medium 8vo. Fully Illustrated. £3:3s. net each. The set of 
five volumes, £14: 14s. net. 


Vol. I. MECHANICS—ENGINEERING—HEAT. Vol. IV. LIGHT, SOUND, and RADIO- 
» ELECTRICITY. LOGY. 
» Il. METEOROLOGY, METROLOGY, and » V. AERONAUTICS, METALLURGY 
MEASURING APPARATUS. —GENERAL INDEX. 


*,* Full descriptive Prospectus post free on application. 


A TREATISE ON INORGANIC CHEMISTRY. By sie Hu. E. ROSCOE, F.RS., and 
C.SCHORLEMMER, F.R.S. Vol. I. THE NON-METALLIC ELEMENTS. Fifth Edition, 
completely revised by Dr. J. C. CAIN. 3o0s.-net. Vol. I]. THE METALS.  Sixtli Edition, 
completely revised by B. MOUAT JONES, D.S.O., M.A, and Others. In two Parts. 8vo. 
50s. net. 


THIKD EDITION. 

PRACTICAL ORGANIC CHEMISTRY. py juLius B. COHEN, Ph.D, BSc, F.RS, 
Professor of Organic Chemistry, The University, Leeds. Illustrated. Third Edition. Crown 8vo. 
6s 6d. 

THE SCHOOL SCIENCE REV/EW.—‘“ The library of every school where Organic Chemistry is taught to 
scholarship standard should possess a copy.” 


SECOND EDITION. 
THE CONTINENT OF EUROPE, by LIONEL W. LYDE, M.A., F.R.G.S, Professor of 
Economic Geography in the University of London. Second Edition. With Maps and Illustrations. 
10s, net. 


MACMILLAN’S PRACTICAL MODERN GEOGRAPHIES. 
AUSTRALASIA AND NEW ZEALAND. By B. WALLIS, B.Sc, F.R.G.S. With 


numerous Illustrations and Maps. Crown 8vo. 6s, 


*,* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN & CO., LTD., LONDON, W.C.z2. 


The British Oxygen Co. have works for the production 
of Oxygen, Nitrogen, Carbonic Acid, Nitrous Oxide, 
liydrogen, and Argon in all chief industrial centres. 
The Company’s Plants are capable of an aggregate out- 


Offices of the Company— 


| THE BRITISH OXYGEN CO., Ltd., 
ANGEL ROAD, UPPER EDMONTON, 


Ox Y GEN] DISTILLED WATER 


Brown's Stills are perfectly auto- 
matic. Can be run night and day 
without attention. Patented in U.K. 
and Continental Countries. Extra- 
ordinarily efficient and economical. 
Made for gas, steam, oil, or coke-fire 


And other Gases. 


put of about four million cubic feet per day. 


Special Terms quoted to the Trade. heating. 


Catalogue and full particulars on application to the Head ee ee 


ALEMBIC WORKS 


LONDON, N.18. 


LONDON, N.19. 


BROWN & SON 


WEDMORE ST., HOLLOWAY, 


xii Supplement to ** Nature,” December 27, 1924 


CALCULATOR 


Although the Calculator only measures (@ 
6” when closed—and can carried in 
the pocket without fear of damage—the 
scales are 66” long, and give results accur- 
ate to four or five significant figures. 

Model N. is of the greatest use for dealing 
with calculations of money-—multiplication, 
division, percentage, etc. For technical 
calculations—such as engineers’ problems— 
models K. and L. are invaluable on account 
of their high degree of accuracy. 

Pric2 21s. (Post Free) 

Colonial Price 21s. 94. (Post Free) 

Foreign Price 22s. (Post Free) 


Write for illustrated folder “H” 
& Sole Manufact' 


CARBIC LIMITED 
51 HOLBORN VIADUCT, LONDON, E.C.I. 


9,.°7% 
SCIENTIFIC APPLIANCES 


DALE & HOLLINS 
Blectrical, Magnetic, Optical Materials and A tus, —— 
Motors, Insulated Wires, Batteries, Relays, WIR 8S RADI 
Parts and Fittings, Crystals, Valves, ‘Phones, ensers, New 
Duros Accumulators, do not wear out, Electric Clocks, many 
new articles. Mew List free. 
Lenses, Prisms, Mirrors, and all Artists’ Materials and 
Drawing Instruments. Large stock of Second-hand 
Electrical and Scientific Instruments. Full Illustrated List 
6d. post free. our showroom and windows, or write us. In centre of 
London—Top of Kingsway. 
SCIENTIFIC APPLIANCES, 11 & 29 SioiLian Avenue, Lonvon, W.C.1. 


MANSFIELD 
OIL-GAS APPARATUS 


FOR 


LABORATORIES. 


This plant is designed to provide a gas supply for 
laboratories which are out of reach of the ordinary 
town’s gas supply. ‘ 

The gas is made in a simple manner from any heavy 
oil, such as paraffin, and gives perfect oxidising and 
reducing flames. 


MANSFIELD & SONS, LTD., 


23 HAMILTON SQUARE, 
BIRKENHEAD. 


W. OTTWAY & Co. Ltd. 


(Established 1640) 
Actual Makers of Astronomical and Terrestrial Telescopes 


STAINLESS STEEL MIRRORS AND FLATS 


for Reflector Telescopes; no silvering required. A 
permanent highly polished surface guaranteed. 

Surplus stock of 14” and 2”, godegree REFLECT- 
ING PRISMS made from the best Optical glass 
flat surfaces; guaranteed highest quality. 14”, 
£1 5 O. 2”,£115 

All types of Astronomical Telescopes, Eye- 
pieces, Equatorial Mountings, etc. Pamphlets 
post free on application. 


Orion Works, Ealing, London, W.5. 


nose-piece. 


eitz 


RESEARCH MICROSCOPES 


STAND AA (illustrated), with wide body tube, centring and revolving mechanical 
stage interchangeable with plain vulcanite-covered stage, substage with centring 
screws, R.M.5. gauge, aplanatic condenser 1-40 N.A., and iris diaphragm, quadruple 


Apochromatic objectives, 16, 8, 4, and 2 m/m. oil immersion, 1°32 N.A. 
Periplanatic eyepieces, x5, x 8, x 10, x 15 and x25. 


Complete in mahogany cabinet. £69 0 0 

Extra for 2 m/m. 1-40 N.A. objective, in place of 1-32 N.A. £615 0 
SAME STAND, with three-lens condenser 1-40 N.A., triple nose- 

piece, achromatic okjective No. 3a (4”), fluorite objectives, 4” and 

ys” oil immersion, 1-32 N.A., periplanatic eyepieces x 6, x 10 and 

«45. £47 5 0 


DELIVERY FROM STOCK 


Catalogue 48a (Microscopes) pest free. 


OGILVY & CO. 
(British Agents for E. Leitz) 
18 BLOOMSBURY SQUARE, 


Optical and Mechanical Repairs io any make of Microscopical Apparatus promptly and 
efficiently exccuted in our well-equipped London workshops under expert supervision. 


LONDON, W.C.1 


PRINTED IN GREAT BRITAIN BY R. & R. CLARK, LTD., EDINBURGH. 
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BOTANY 


FOR COLLEGES AND UNIVERSITIES 
By R. M. HOLMAN and W. W. ROBBINS 


The authors, who have had a wide experience in several 
universities and agricultural colleges, maintain that 
the agricultural student w ill profit more by a broad 
survey of the whole field of botany ; and that 

the general student of botany. no less than 
the agricultural student, will profit by 
having the subject related wherever 
possible to agricultural prac tices 
and problems. The book 

therefore deals with the 
subject from this point 

of view. 

6co pages, with 
374 illustra- 
tions. 


CHAPMAN & HALL, LTD. 
11 HENRIETTA STREET, W.C.2 


Journal of Scientific Instruments 


(Published on the 15th day of each month.) 


PRODUCED BY THE INSTITUTE OF PHYSICS, WITH THE Co- 
OPERATION OF THE NATIONAL PHYSICAL LABORATORY. 


PRICE: SINGLE COPIES, 2s, 6d. ANNUAL SUBSCRIPTION, 30s., 
including Postage. 


Send subscriptions to the INSTITUTE OF PHYSICS, 
90 Great Russell Street, London, W.C.1. 


SPECIAL EXHIBITION NUMBER. 


The December issue (Vol. II., No. 3) 
is an enlarged number (48 pages) 
devoted to an advance description of new 
instruments to be exhibited at the forth- 
coming Annual Exhibition of Scientific 
Apparatus organised by the Physical 
Society of Londonandthe Optical Society. 


With the October number anew volume began. Vol. I. canbe obtained 
complete, bound in cloth, for 355. 


——_ 


GONSTABLE & C0., LTD! 


JUST PUBLISHED. 


INTRODUCTION TO 
THEORETICAL PHYSICS 


By ARTHUR HAAS, Ph.D., 


UNIVERSITY OF VIENNA. 


DOCTOR OF PHILOSOPHY, 


Translated by T. VERSCHOYLE, M.C., B.Sc., 
A.R.C.S., with a foreword by Professor F, G. 
DONNAN, F.R.S. 

Volume I. Now Ready. Price 21s. net. 
Volume IT. Ready Shortly. 
This Translation has been made in accordance 
with the third and fourth German editions. 


CHEMICAL THERMODYNAMICS. 


An introduction to General Thermodynamics 
and its applications to chemistry. Being a second 
edition of ‘‘A Text-book of Thermodynamics.” 
By J. R. PARTINGTON, M.B.E., D.Sc. 

Crown 8vo. I}lustrated. 10s. 6d. net. 


SYSTEMATIC ORGANIC 
CHEMISTRY. 


A complete laboratory guide to the preparations 
and estimations of organic chemistry. 

By W. M. Cummine, D.Sc., F.I.C.; I. V. 
Hopper, B.Sc., and T. S. WHEELER, PuH.D., 
B.Sc. 
Demy 8vo. 


THE BIOLOGICAL FOUNDA- 
TIONS OF SOCIETY. 


The contribution of a biologist towards the dis- 
cussion of those social and political problems 
which confront us to-day. 

By ARTHUR DENDY, D.Sc., F. 
Crown 8vo. Illustrated. 


THE OUTLINES OF EVOLUTION- 
ARY BIOLOGY. 


An introduction to the study and the principles 
of Biology. 

By ArTHUR Denpy, D.Sc., F.R.S. 
Demy 8vo. Illustrated. 3rd Edition. 


SOCIAL LIFE AMONG THE 
INSECTS. 


Based on a series of lectures given at the Lowell 
Institute of Boston. 

By WILLIAM Morton WHEELER, Ph.D., Sc. D. 
Demy 8vo. Illustrated. 16s. net. 


PLANE AND GEODETIC 
SURVEYING. 


A complete treatise on Plane Surveying and 
Geodetic Surveying for civil engineers, 

By Davip CLARK, B.Sc. (Lond.), M.Inst.C. E. 
In two Volumes. 


Vol. I. PLANE SURVEYING. 
Vol. Il. HIGHER SURVEYING. 


Write for Complete List of Scientific Books. 


Illustrated. 25s. net. 


7s. 6d. net. 


16s. net. 


26s. net. 
25s. net. 


10 & 12 ORANGE STREET, LONDON, W.C.2 
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of the 


PROCEEDINGS OF THE 
ROYAL SOCIETY (SERIES A) 


Address of the President, Sir CHARLES S. SHERRINGTON, at the Anniversary 
Meeting, December 1, 

On the Total Reflexion of ight. By Sir SCHUSTER, R.S. 

The ee of the Spectrum of lIonised Nitrogen. By A. FowLer, 
F S 


Spheroidal Wave Functious. By J. W. Nicnotson, F.R.S. 

Thermionic Effects caused by Vapours of Alkali Metals. By I. Lancmuir 
and K. H. KinGpon. 

1:2:3—Triaminopropane and its C. omplex Metallic Compounds. By F. G. 
Mann, and Sir Pore, -S. 

The Union of Hydrogen and Oxygen in Presence of Silver and Gold. By 

L. CHapman, F.R,S., J. E. Ramsuorrom, and C. G. TrRoTMAN. 

The Motion: Law of Electrical Conduction in Dielectrics. By 5. 

ICHARDSON, 
oe Developments in Tensile Testing. By J. V. Howarp and S. L. 
MITH. 

The Effect of Superposed Alternating Current on the Polarisable Primary 
Cell Zinc—Sulphuric Acid—Carbon.—Part I. By A. J. ALi MAND 
and V. S. Puri. 

The Spark Spectra of Indium and Gallium in the Extreme Ultra-violet 
Region. By M. WEINBERG. 

On the Atomic Fields of Helium and Neon. By J. E- Jones. 


PRICE OF THE JANUARY NUMBER, 4s. 


The numbers may be purchased separately, at prices marked 
on each, or any Bookseller will receive Subscriptions at the fixed 
rate of 15s. per volume. Volumes appear at the rate of about 
two per annum, 


A New Volume commences with this Number. 


PUBLISHED FOR THE ROYAL SOCIETY BY 


HARRISON & SONS, Ltd., 
ST. MARTIN’S LANE, LONDON, W.C.2 
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A NEW 
HIGH RESISTANCE GLASS 


CHEMICAL LABORATORIES 


OVER 80 PER CENT SILICA 


CHEMICAL AND PHYSICAL 
APPARATUS 


PURE CHEMICALS 


FOR 
RESEARCH AND TECHNICAL PURPOSES 


JOHN J. GRIFFIN & SONS, LTD. 


KEMBLE STREET, KINGSWAY, LONDON, W.C.2 


RELAYS 


FOR 


TEMPERATURE CONTROL 


MAX. CONTROL CAPACITY, 200 V. 10 AMPS. 
REVOLVING FANS FOR AIR CIRCULATION 


Complete System of Automatic Control for Low Temperature 
Experimental Chambers. 
Reliable Regulation within 1's° Cent. 


BAILY, GRUNDY & BARRETT LD. 


2 St. Mary’s Passage 
CAMBRIDGE 
Telegrams: Baily, Grundy. Telephone : 54 Cambridge. 


PELLINCHAM.S STANLEY g 


Small Quartz Spectrograph 
with all-metal frame. 


Full particulars and sample spectrum 
photograph from the Makers: 


BELLINGHAM & STANLEY Ltd. 
71 HORNSEY RISE, 
LONDON, N.19. 


Tel. Mountview 2270. 
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as follows :— 


uniform with the portion illustrated: below. 


2912,161-|” 


{ 


COPPER ARC SPECTRUM 


Adam Hilger Ltd. have now added to their series of enlargements of spectra the copper arc spectrum, 


Enlarged photograph of the copper arc spectrum, marked with wavelengths in I.A. in three sections, 


2923.85 | 2929.09 


| _+-2936,91 | 
2941, 343— 2947.88 | 9950, 25 
| 9957, 36 
5 6- 2965.26 | 2966.90 
2959.99 2969. 40 & 
2987, 293— 
2990, 394— ry —2999,51 
- 2 3008.1 
3009, 57 18 
3611, 464— 2—3018.98 3021.07 


| 
+-2918.03 | 
2923.30 & .40 


No. 9. 50 lines from 2043 to 2406 LA. 


No. 11. 137 lines from 3247 to 5782 IA. 


PRICE, mounted on stiff cards with full particulars printed thereon, the set £2 :7 :6. 
Each section separately 17/6. 


ADAM HILGER LTD., 75a Camden Road, LONDON, N.W.1 


No. 10. 52 lines from 2406 to 3247 IA. 


If the bonus last declared continues 
uninterruptedly an assurance at 


death will be doubled after 
37 years and trebled after 55 
years. An assurance of £1000 
costs £27 or £34 a year to men 
aged 30 or 40 next birthday 


respectively. 


Equitable Life 
Assurance Society 


Founded 1762 


W. Palin Elderton, Actuary and Manager. 


No Shareholders 


19 Coleman Street, London, 


No Commission 


LATEST MODEL MICROSCOPE 


STAND CCE, with wide body 
tube, Meyer toothed wheel fine 
adjustment, Abbe illuminating 
apparatus, with 3-lens Abke con- 
denser, N.A. 1°40, large mechanical 
stage, complete in case, 


£31100 


STAND CCD, as 
above, but with 
revolving and 
centring vulcanite 


stage, £25180 


STAND CCF, as 
above, with 
photomicrographic 
stagey £33 00 


Pamphiet M” 382 no 
request, 


SOLE DISTRIBUTORS: 


J.W.ATHA & CO. 


8 Southampton Row, London, W.C.1. 
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MACMILLAN AND CO.’S 


STANDARD BOOKS ON ZOOLOGY. 


CAMBRIDGE NATURAL HISTORY. Edited bysir S. F. HARMER, K.B.E., Sc.D., F.R.S, 
and Sir A. E. SHIPLEY, G.B.E., M.A, F.R.S. In 10 Vols. Fuily Illustrated. Medium 8vo. 
21s. net each. Also Library Edition. In 10 Vols. Fully Illustrated. Half Morocco. In Sets 
only. Medium 8vo. £15:15s. net. VOL. 1, PROTOZOA; PORIFERA (SPONGES); COELEN- 
TERATA AND CTENOPHORA; ECHINODERMATA. VoL. II. WORMS, ROTIFERS, AND 
POLYZOA. VoL. III. MOLLUSCS AND BRACHIOPODS. Vo. IV. CRUSTACEA AND 
ARACHNIDS. VoL. V. PERIPATUS; MYRIAPODS; INSECTS, Part I. VoL. VI. » INSECTS, 
Part II. Vor. VII. HEMICHORDATA; ASCIDIANS AND AMPHIOXUS; FISHES. VoL. VIII. 
AMPHIBIA AND REPTILES. VoL. 1X. BIRDS. VoL. X. MAMMALIA. 

A TEXT-BOOK OF ZOOLOGY. by pror. T. J. PARKER, D.Sc. F.R.S., and Pror. 
WILLIAM HASWELL, M.A., D.Sc., F.R.S. Third Edition, thoroughly revised. With Illustrations. 
In Two Vols, Medium 8vo. 50s. net. 

MANUAL OF ZOOLOGY. By pror. T. J. PARKER, D.Sc, F.R.S., and W. A. HASWELL, 
D.Sc., F.R.S. Illustrated. Crown 8vo. 10s. 6d. net, 

ELEMENTARY COURSE OF PRACTICAL ZOOLOGY. by pror. T. J. PARKER, 
D.Sc., F.R.S., and Pror. W. N. PARKER, Ph.D. Fifth Edition. Crown 8vo,_ 15s. net. 


AN ELEMENTARY TEXT-BOOK OF ZOOLOGY FOR INDIAN STUDENTS. 
Adapted from ‘“‘ An Elementary Course of Practical Zoology ” by PRors. T. J. and W. N. PARKER. 
With two new chapters based on “Outlines of Evolutionary Biology” by PRor, ARTHUR 
DENDY, D.Sc., F.R.S. By PRor. B. L. BHATIA, M.Sc. Illustrated. Cheaper reissue. Cr. 8vo. 
15s. net. 

FIRST BOOK OF ZOOLOGY. by fT. H. BURLEND, MA., B.Sc. With Coloured and other 
Illustrations. Globe 8vo. Paper, 2s.; Stiff Boards, 2s. 6d. [/zrst Looks of Science.] 

AN INTRODUCTION TO ZOOLOGY THROUGH NATURE STUDY. with Direc. 
tions for Practical Work (Invertebrates), By ROSALIE LULHAM, B.Sc. Illustrated. Second 
Edition Cr. 8vo. Ios. net. 


ZOOLOGY FOR MEDICAL STUDENTS. By Pror. J. GRAHAM KERR, F.R.S. _ Illus- 
trated. 8vo. 25s. net. 

A COURSE OF ELEMENTARY INSTRUCTION IN PRACTICAL BIOLOGY 
By T. H. HUXLEY, F.R.S., and H. N. MARTIN. Revised and extended by PROF, G. B. 
HOWES and D. H. SCOTT, Ph.D. Cr. 8vo. 12s, 6d. net. 


AN ATLAS OF PRACTICAL ELEMENTARY ZOOTOMY. by cG. B. HOWEs, 


F.R.S. Preface by T. H HUXLEY. Med. 4to, 12s. 6d. net. 
EXPERIMENTAL ZOOLOGY. By Pror. THOMAS HUNT MORGAN. 8vo._ 17s. net. 
AN INTRODUCTION TO ZOOLOGY. by pPror. ROBERT W. HEGNER, Ph.D. 


Crown 8vo. tos. 6d. net. 

COLLEGE ZOOLOGY. by pror. ROBERT W. HEGNER, Ph.D. Illustrated. Extra Crown. 
8vo. 18s. net. 

TEXT-BOOK OF COMPARATIVE ANATOMY. zy pr. ARNOLD LANG. Translated 


by H. M. and M. BERNARD. 8vo. 2 Parts. 17s. net each. 


TEXT-BOOK OF PALAEONTOLOGY. Edited by Pror, CHARLES R. EASTMAN, Ph.D. 
Adapted from the German of PRoF, KARL A. von ZITTEL. With numerous Illustrations. Med. 
8vo. Vol. I. Second Edition. 31s, 6d. net. Vol. II. First Edition. 12s. 6d. net. Vol. III. 
MAMMALIA. Revised by MAX SCHLOSSER, Ph.D. Translated by MARGUERITE L. 
ENGLER and LUCY P. BUSH, under the direction of the late CHARLES R. EASTMAN, Ph.D. 
Revised by SiR ARTHUR SMITH WOODWARD. [/2 the Press. 


ZOOLOGICAL PHILOSOPHY. an Exposition with regard to the Natural History of Animals. 


By J. B. LAMARCK. Translated, with an Introduction, by HUGH S, ELLIOT. 8vo, 18s. net. 


*.* Send for Macmillan’s Classified Catalogue, post free on application. 
MACMILLAN AND CO., LTD., LONDON. 
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RHEINBERC MICROMETERS AND OTHER CRATICULES 
SECOND-HAND MICROSCOPES Sv the Processes of 
Beck Continental Model, 3, }, and }; oil imm., triple nosepiece, GRAINLESS PHOTOGRAPHY 
2 eyepieces, spiral Abbe condenser £1616 and 
Watson ‘‘Junior Metallurgical,” 3 wad 2 eyepieces, FILMLESS PHOTOGRAPHY 
vertical illuminator £14 0 0 RHEINBERCG DIFFERENTIAL COLOUR ILLUMINATION 
Swift ‘‘ Discovery,”’ 3 and j , double nosepiece, ey P10 0 0 Complete set of 12 Colour Discs and Rings, 33s. 6d. 
RHEINBERG & Co., 57-60 Holborn Viaduct, London, E.C.1. 
Leitz IIb, Nos. 3 and 7 objectives, double nosepiece, ey —s ‘ Stock Met of standend articles on application. ’ 
SECOND-HAND TELESCOPES TO NATURALISTS 
S~ina® Dollond Student, finder, 3 astro. ey nase mounted on 
tall trunnion stanc . £18 10 0 ROSENBERG & CO 
3-inch Clarkson Student I day and 1 I astro. epieces, on tall 
garden stand. ‘ £917 6 25 Cromwell Place, London, S.W.7 
* abinets, Collecting Apparatus, Books, Lepidoptera, and 
CLARKSON’S, 338 High Holborn, London, W.C.1. | all kinds of Natural History Specimens and stern Teng 
Opposite Gray’s Inn Road. (The Original Firm) Phone: Holborn 2149. Price Lists post free. 
Heap OrFice AND Museum: 57 Haverstock Hill, N.W.3. 


MARINE BIOLOGICAL ASSOCIATION 


OLD PLATINUM, COLD, OTHE LABORATORY, PLYMOUTH.” 


Dental Alloy, Satan," &c., The — animals can always be supplied, either living 
Purchased for Cash or Valued. or preserved b y the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
SPI N K & SON Ltd onium ; ‘Pleurobrachia (preserved); Leptoplana; Lineus, Amphiporus, 
9 °9 Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, 
17 & 18 PICCADILLY, LONDON, W.1. Gammarus, Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
EST. 1772. Pectens, Bugula, Crisia, Holothuria, Asterias, Echinus, 
Salpa (preserved), Scyllium, Raia, &c., &c. 
Pine Jewels or Plate also purchased or valued. For prices and more detailed lists ae to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


G. C. DYMOND, F.1.C.P.A. FE, POTTS, F.LC.P.A, 
W. P. THOMPSON & CO., 
SUPERSILIC CHARTERED PATENT AGENTS, 

LABORATORY GLASSWARE 12 CHURCH STREET, LIVERPOOL, 
The Brand which is a guarantee for reliability and and 50 LINCOLN’S INN FIELDS, LONDON. 
good service. J.V. ARMSTRONG, F.I.C.P.A. W.H.BEESTON, R.P.A, 


Ask your dealer for 


NOTICE. 


The charges for Subscriptions to ‘‘ NATURE” are 


British Isles, Abroad. 
a. « 
Yearly 217 0 
Half-vearly (26 Nos.) 160 110 
Quarterly (13 Nos.) . 13 16 O 


Including the Two Half- Yearly Indexes and all Suppiements. 


The Advertisement rates are: 


Page . 880 
Half-page 48 0 
Sixteenth-page . ‘ . 12 6 


Special Rates for Series upon Application. 


The charges for Official Advertisements and “smalls” are 2s. 6d. for the first two lines in 


column, and 9d, each additional line. The sum of 6d. is charged for the re-direction of replies to 
advertisements with a Box No. 


*,.* Advertisements should reach the Publishers by the Saturday prior to the issue in which they are to appear. 


MACMILLAN & CO., LTD., St. Martin’s Street, London, W.C.2. 
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Prices reduced by 20 per cent. 


BECK HIGH-TENSION 


APOCHROMATIC | ACCUMULATORS 


"THE Object Glasses in this series have proved 
by independent tests to be somewhat 

better than any Microscope Object Glasses 

produced either in this country or abroad. 


Focal Initial 
Catal N tial | 

3240 40 16 | 3 £4 10 0 

3241 16 | 35 Io 715 © 

14 | 13°5 7 

3242 65 18-5 910 
3244 4 | 95 45 II 0 Oo 
45 For Research Work, Triode Valves, 

3248t 2 13 go 18 0 Oo Vacuum Tests, &c. 
3249T 2 +4 go 25 0 0 


* This object glass is provided with © orrection collar. ISEN i HAL & CO. LTD. 


t Oil immersion. 
Contractors to the Admiralty, War Office, India 


R. & J. BECK Lto. 68 Cornu, Lonvon, E.C.3. Office, Colonial Office, Postmaster-General, &c. 
: Denzil Works, Willesden, London, N.W.10 


TO MICROSCOPISTS 


A CATALOGUE OF 
0) MICROSCOPIC OBJECTS 
should be found in the possession of every Microscopist. 


A NEW EDITION OF THIS CATALOGUE 


has just been issued. It has been revised, and numerous additions have been made. 


Whether slides be required for educational or recreational purposes, the best in every branch can be obtained 
from Watson’s. 
The new edition of Watson’s Catalogue of Microscopic Objects will be sent post free on request. 


W. WATSON & SONS, LTD., 313 HIGH HOLBORN, LONDON, W.C.1. 


ES TABLISHED 13837. WORKS: BELLS HILL, HIGH BARNET. 


Registered W Trade Mark. 


ENGLISH CHEMICAL GLASSWARE 


The best technical knowledge and practical skill available in the English Glass Industry are 

applied in the manufacture of this Chemical Glassware. The glass meets satisfactorily the most 

exacting requirements of the Laboratory. Every piece bears the trade mark and is 

guaranteed. Any article found to be faulty whilst in use will be replaced free of charge. 
Stocked by the leading Laboratory Furnishers. 


WOOD BROS. GLASS COY., LTD., BARNSLEY, ENGLAND. 


(Established 1828) 


Printed in Great Britain by R. & R. CLark, Ltp., Brandon Street, Edinburgh, and published by MacmiLcan & Co., Lumttep, at St. Martin's Street, 
London, W.C.2, and THE MacmILtan Co., 66 Fifth Avenue, New York.—Saturpay, December 27, 1924. 
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